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INCORPORATING THE ENDOSCOPE INTO MIDDLE EAR SURGERY

Incorporating the endoscope into 
middle ear surgery 

ORIGINAL ARTICLE
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Abstract 
We conducted a study to evaluate the use of a pediatric 
rigid otoendoscope for determining the extent of middle 
ear disease and for assessing ossicular integrity and mo-
bility during tympanoplasty. Our study population was 
made up of 132 patients who were undergoing surgery 
for the treatment of chronic suppurative otitis media; of 
this group, 41 patients underwent otoendoscopy and 91 
underwent scutum lowering for purposes of visualization. 
In the otoendoscopy group, the ossicles were successfully 
visualized and their mobility assessed in 34 patients; the 
remaining 7 patients subsequently underwent scutum low-
ering. A 30° endoscope allowed for complete visualization 
of the middle ear in almost all of the 34 cases. The mean 
duration of surgery for the 34 patients in the otoendoscopy 
group was 62.85 minutes (±15.57), which was significantly 
shorter than the duration of surgery (71.23 ± 15.65 min) 
for the 98 patients who underwent scutum lowering (p < 
0.005). A total of 50 patients required less than 60 minutes 
of surgical time—26 of 34 (76.5%) in the endoscopy group 
and 24 of 98 (24.5%) in the scutum-lowering group. Statis-
tical analysis revealed that the possibility of completing a 
procedure in less than 60 minutes was 73.65% (±12.56%) 
when endoscopy was used and 58.62% (±12.60%) when 
scutum lowering was used—again, a statistically significant 
difference (p < 0.005). We conclude that incorporation 
of an angled otoendoscope into middle ear surgery is a 
worthwhile alternative to scutum lowering. 

Introduction 
In the management of ear disease, early knowledge of the 
extent of damage can help in the planning of the appropriate 
surgical procedure.1 Audiologic and radiologic assessments 

are useful to some extent, but they do not provide a com-
plete picture of the extent of damage. For many decades, 
direct visual examination of the middle ear was carried 
out with a microscope in the clinic or during surgery, but a 
microscope cannot provide a complete visual examination 
unless the scutum is lowered.2 Scutum lowering during an 
operation allows the surgeon to see the normal structure of 
the ossicles and assess the continuity of the ossicular chain 
and ossicle mobility, but it adds to the length of surgery and 
is associated with increased morbidity, such as damage to 
the ossicular chain and the chorda tympani nerve.1,3 

The development of angled endoscopes has given sur-
geons a new tool for examining anatomic structures in the 
middle ear (figure 1).4 Comparisons of otoendoscopy and 
otomicroscopy have been made during canal-wall-up and 
canal-wall-down mastoid surgeries.5 Visualization seems 
to be better with angled endoscopes than with otomicro-
scopes.6 Also, the clarity of the image of the rigid endo-
scope is nearly equal to that of the operating microscope.7 
Finally, many middle ear structures can be visualized with 
endoscopes through a perforated tympanic membrane. 

In this article, we share our experience with the use of an 
angled pediatric rigid endoscope during tympanoplasty to 
visualize the middle ear structure through the external audi-
tory meatus without the need for lowering the scutum. 

Patients and methods 
Our goal was to evaluate the role of the endoscope in (1) 
assessing the extent of middle ear disease, (2) confirming 
ossicular integrity and mobility during tympanoplasty, and 
(3) reducing operating time. 

All patients who had undergone tympanoplasty for the 
treatment of chronic suppurative otitis media from Jan. 1, 
2001, through Dec. 31, 2002, were initially eligible for 
the study. The only exclusion criterion was evidence of 
cholesteatoma. Ultimately, 132 patients were enrolled in 
this case series. Data were acquired both retrospectively 
and prospectively. 

From Jan. 1, 2001, through Feb. 28, 2002, it was the 
practice at our institution that tympanoplasty patients    
underwent scutum lowering for middle ear visualization; 
we identified 91 eligible patients who had undergone the 
procedure during that period. On March 1, 2002, we changed 
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our practice and began to incorporate rigid otoendoscopy 
into our tympanoplasty procedures; we identified 41 
patients who had undergone initial endoscopy from then 
until the end of the study on Dec. 31, 2002. In this group, 
scutum lowering was performed only when the middle ear 
could not be completely visualized by endoscopy. 

An independent t test was used for statistical analysis. 
Pediatric rigid endoscopes (2.7 mm wide) of 0°, 30°, and 
70° were used in this study; a pediatric scope was pre-
ferred to the adult scope (4.0 mm wide) because it leaves 
ample room for an instrument to manipulate the ossicles 
and because it is associated with a lower risk of damage 
to the skin of the external auditory canal. 

Results 
Among the 41 otoendoscopy patients, complete visualiza-
tion of the ossicles was achieved in 34 (82.9%); the re-
maining 7 underwent subsequent scutum lowering. Scutum 
lowering was successful in all 7 of these patients, as well 
as in the original 91 patients. Among the 34 patients, the 
ossicles were found to be eroded in 1 patient because of 
the presence of cholesteatoma in the attic; the remainder 

Figure 1. Endoscopic view of a right-sided middle ear shows the 
handle of the malleus (1), the incudostapedial joint (2), the poste-
rior crura of the stapes (3), the stapedius tendon (4), the promon-
tory (5), the round window (6), and the facial recess (7). 
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of the examinations revealed normal structures. 
The mean duration of the 34 tympanoplasties in which 

the endoscope was successfully incorporated was 62.85 
minutes (±15.57), and the mean duration of the 98 tym-
panoplasties in which the scutum was lowered was 71.23 
minutes (±15.65); the difference is statistically significant 
(p < 0.005) (table 1). 

Among the 132 patients, operative time was less than 60 
minutes in 50 patients—26 in the otoendoscopy group and 
24 in the scutum-lowering group. Using the independent 
t test, we calculated that the possibility of completing the 
procedure in less than 60 minutes was 73.65% (±12.56%) 
when incorporating endoscopy and 58.62% (±12.60%) 
when incorporating scutum lowering; again, the difference 

is statistically significant (p < 0.005) (table 2, figure 2). 

Discussion 
The introduction of the binocular operating microscope 
was a landmark event in the development of modern otol-
ogy, and it clearly changed the scope and character of ear 
surgery.8 Despite continuous technical improvements, the 
basic optical principles and their limitations have remained 
the same over the past 3 decades. 

Much has been written about the diagnostic role of 
endoscopes for examining the tympanic membrane and 

Table 1. Mean duration of the tympanoplasty in the 
two groups 

Visualization  n Mean duration (min) p value

Otoendoscopy 34 62.85 ± 15.57 <0.005 
Scutum lowering 98 71.23 ± 15.65

Table 2. Possibility of completing a tympanoplasty in 
60 minutes* 

Visualization n Possibility (%) p value
  
Otoendoscopy 26 73.65 ± 12.56 <0.005 
Scutum lowering 24 58.62 ± 12.60   

* The independent t test was used to calculate these data on 26 patients 
in the otoendoscopy group and 24 patients in the scutum-lowering group 
whose procedures took less than 60 minutes. 
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the ear canal.9 The transtympanic endoscope has been 
used for quite some time for the diagnosis of perilymph 
fistula and other middle ear disorders.10 It has also been 
tried as an alternative to second-look mastoidectomy in 
canal-wall-up mastoidectomies.11 

We examined another important use of the endo-
scope—namely, as a means of examining the middle ear 
space and assessing ossicular integrity. We found that a 30° 
endoscope can visualize the middle ear in almost all cases; 
a 70° endoscope can also be employed when needed.12 
During endoscopy, the malleus, incus, and stapes can be 
visualized and palpated.12 The hidden structures of the 
middle ear—the sinus tympani, facial recess, attic, and 
hypotympanum—can also be easily visualized.8 One of 
the many advantages of otoendoscopy is that it provides a 
wide-angle view of the entire tympanic ring and ear canal 
at the same time without the need for repeatedly reposi-
tioning the patient.13 Another important advantage is that 
it can visualize structures parallel to its axis; this is not 
possible with a microscope, the use of which requires that 
the structures be at a right angle to the axis for adequate 
visualization. 

The disadvantages of the endoscope include a loss of 
binocular vision and depth perception, but these drawbacks 
are easily overcome with experience. Attaching a video 
camera to the endoscope can compensate for the loss of 
focus that occurs at the level of the endoscope.8 One major 
safety concern is heat dissipation from the tip of the en-
doscope when a xenon light source is used; however, this 
risk can be obviated by using a Storz Cold Light Fountain 
Halogen 150W light source, which has a color temperature 
of approximately 3,400 K and can well illuminate the small 
middle ear cavity.8,14 Another important disadvantage is that 
surgery must be performed with only one hand. 

In our study, otoendoscopy was attempted in 41 patients. 
The tympanomeatal flap was elevated and the middle ear 

Figure 2. Graph illustrates the possibility of completing the two 
procedures within 60 minutes. 

was exposed. However, endoscopy failed in 7 patients 
(17.1%). The cause of failure in these cases was either a 
narrow canal or excessive bleeding. Almost all of these 
failures occurred shortly after we began routinely using 
otoendoscopy as the initial means of visualizing the middle 
ear; as we gained experience, the failures became less 
frequent. Of the 34 patients who successfully underwent 
otoendoscopy, 1 patient was found to have eroded ossicles 
secondary to the presence of a cholesteatoma in the attic, 
and this patient was treated accordingly. In the 98 cases in 
which scutum-lowering was performed, no damage to the 
ossicular chain or chorda tympani nerve occurred. 

In conclusion, incorporating the use of an angulated, 
pediatric, rigid 30° endoscope into middle ear surgery 
allows surgeons to visualize the middle ear completely 
and to simultaneously check for ossicular continuity and 
mobility without the need for lowering the scutum. Also, 
the use of otoendoscopy shortens operating time, and its 
optics are as clear as those of the microscope. 
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