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Abstract

Background: Chronic Suppurative Otitis Media (CSOM) is one bé tmost common causes of preventable hearing Esscially in
developing countries. It is described as a corlitibthe middle ear that is characterized by ptnsisor recurrent discharge for three months
or more through a perforation of the tympanic meankr The aim and objective of the study is to d¢areeand compare preoperated
computed tomography with preoperative surgical ifigd with unsafe chronic suppurative otitis medsabjects and Methods: A
prospective, analytical study was conducted amdhg&ients with complaint of unsafe chronic suppueaotitis media which were
randomly selected from outpatient Department of Edi Shridev Suman Subharti Medical College, Dehmadittarakhand. The patients
comprised of both males as well as females and alsbfferent age groupsResults. Among 90 study subjects, 32 (35.55%) cases had
conductive hearing loss, 11(12.22%) cases had seescal type, 40(44.44%) had mixed type and 7@y RAad no response. On comparing
the per operative findings with those of computmddgraphy, soft tissue mass in middle ear and richat@s seen in 87 cases (96.66%) per
operatively whereas on computed tomography, it elzserved in 80 cases (88.88%). Mastoid air cellevieund sclerosed in 72 cases

(80%) both per operatively and on computed tomdgraonclusion: In conclusion, the present study pointed that higbolution
computed tomography scanning is a modality which aecurately image the pathological anatomy in fenshronic suppurative otitis
media and represents a major advance in the diagmosging of this disease.
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Introduction

In the recent years, computed tomography (CT) plage
significant role in the ability to diagnose and the
detection of temporal bone disorders. In developing
countries, Chronic Suppurative Otitis Media (CSCMpne
of the most common causes of preventable hearisgflo
In other words, it is defined as a condition of thieldle ear
that is characterized by persistent or recurrestidirge for
three months or more through a perforation of yimepanic
membrane. The incidence of CSOM is rapidly inciregsn
the developing countries due to poor nutrition iet,dpoor
hygienic practices and lack of health educatioraihings.
As per report of World Health Organization (WHOIplal
burden of CSOM accounts for around 28,000 deathsaan
disease burden of over 2 million DALYs (Disability-
Adjusted Life Year) and if suitable treatment wast n
provided at the right time it leads into seriouskpem like
irreversible local destruction of middle ear stures
resulting in complications such as labyrinthitaciil nerve
paralysis, lateral sinus thrombosis, mastoiditignimgitis,
and intracranial absce¥%s.

Recently, high resolution computed tomography (HRCT
scanning has evolved as the standard imaging tgaérior
temporal bone, but its exact role in preoperatsgeasment

of patients with Chronic otitis media atticoantdikease
still remains controversial. Many experienced agglo
surgeons seldom use computed tomography scanning
arguing that nature and extent of pathology becomes
evident during surgical dissection3. Some otolsgisie it
regularly aiming to evaluate the extension of disea
schedule the surgical technique to be adopted deatify
potential risk of complications4. Others reserve’ it
utilization for cases in which there is suspiciofi o
complication, recurrence or diagnostic doubt.

The aim of the study is to correlate and compare
preoperated computed tomography with preoperative
surgical findings with unsafe chronic suppurativitio
media.

Subjects and Methods

A prospective, analytical study was conducted am®@g
patients with unsafe chronic suppurative otitis rmeghich

- Asian Journal of Medical Radiological Research [Volume 7 | Issue | | January-June 2019




SM&Zada@;?waﬁue omputed To g
were randomly selected from outpatient Department of
Otorhinolaryngology at Subharti Medical College,
Dehradun, Uttarakhand. The patients comprised of both
males as well as females and also of different age groups.

A detailed history with regard to otorrhoea, deafness,
tinnitus, otalgia and vertigo was taken and recorded in a
systemic manner. A complete general physical examination
was carried out followed by otorhinolaryngological
examination which included otoscopic examination and
examination under microscope. Assessment of hearing was
done by tuning fork tests and pure tone audiometry.

Routine haematological and urine investigations were
carried out in each case along with X-ray chest PA view and
ECG wherever indicated. Patients with malignancy of the
ear, patients unfit for surgery or anesthesia and patients who
were pregnant were excluded from the study5. Written
informed consent were taken from study subjects and
approval for the study was obtained from Institutional
Research and Ethical Committee.

Results

A total number of 90 cases of unsafe type of chronic
suppurative otitis media were selected for present study.

Table 1: Correlation between computed tomography and
surgical findings

~incus erosion was seen in 69 cases (76.66%) preoperatively
and in 43 cases (47.77%) on computed tomography. Stapes
was found eroded in 36 cases (40%) per operatively and in

17 cases (18.88%) on computed tomography.
Preoperatively disease outside middle ear was seen in 17
cases (18.88%) whereas on computed tomography it was
observed in 16 cases (17.77%).

Table 2: Surgery performed among study subjects

Surgery done No. of cases Percentage
Modified Radical mastoidectomy 13 13.33%
Modified Radical Mastoidectomy 38 42.22%
with Tympanoplasty

Intact Canal Wall Mastoidectomy | 4 4.44%
Intact Canal Wall Mastoidectomy 14 15.55%
with Tympanoplasty

Cortical Mastoidectomy 2 2.22%
Abscess drainage followed by 10 11.11%
Modified Radical mastoidectomy

Abscess drainage followed by 5 5.55%
Cortical Mastoidectomy

Atticotomy with type 1 4 4.44%
Tympanoplasty

Feature Present On computed
preoperatively tomography
1. Soft tissue mass 96.66% 88.88%
2. Aeration mastoid 80% 80%
3. Tegmen tympani 31.11% 18.88%
erosion
4. Sinus plate erosion 8.88% 6.66%
5. Facial N. dehiscence | 32.22% 14.44%
6. Lat. Semi-circular 15.55% 13.33%
canal fistula
7. Malleus erosion 37.77% 35.55%
8. Incus erosion 76.66% 47.77%
9. Stapes erosion 40% 18.88%
10. | Dis. Outside M. ear 18.88% 17.77%

As observed in the above table, on comparing the per
operative findings with those of computed tomography, soft
tissue mass in middle ear and mastoid was seen in 87 cases
(96.66%) per operatively whereas on computed
tomography, it was observed in 80 cases (88.88%). Mastoid
air cells were found sclerosed in 72 cases (80%) both per
operatively and on computed tomography. The extent of the
disease was almost comparable per operatively and on
computed tomography. Tegmen tympani erosion was seen
in 28 cases (31.11%) per operatively but only in 17 cases
(18.88%) on computed tomography. Similarly sinus plate
erosion was observed in 8 cases (8.88%) per operatively
and 6 cases (6.66%) on computed tomography. Facial N.
dehiscence was seen in 29 cases (32.22%) per operatively
whereas on computed tomography, it was observed in
13cases (13.33%). Lateral semi-circular canal fistula was
seen in 14 cases (15.55%) per operatively and in 12 cases
(13.33%) on computed tomography. Per operatively
Malleus erosion was observed in 32 cases (35.55%) and in
10 cases (33.33%) on computed tomography. Similarly,

All the patients included in present study had undergone
mastoid exploration. 13 cases (14.44%) underwent
Modified Radical Mastoidectomy while in 38 patients
(42.22%) Modified Radical Mastoidectomy  with
Tympanoplasty was performed. 4 patients (4.44) was
subjected to Intact Canal Wall Mastoidectomy and in 14
patients (15.55%) Intact Canal Wall Mastoidectomy with
Tympanoplasty was done. 2 patients (2.22%) underwent
Cortical Mastoidectomy while in 10 patient (11.11%)
Atticotomy with type | Tympanoplasty was done as no
significant disease was found in computed tomography as
well as per operatively. In patients who had complications
in form of brain abscess as diagnosed on computed
tomography, 10 patients (11.11%) had undergone Abscess
drainage followed by Modified Radical Mastoidectomy and
in 4 patients (4.44%) Abscess drainage followed by Cortical
Mastoidectomy was done.

Discussion

CSOM is an important health problem in children and
adults world-wide, but more so in developing countries. It
can cause chronic hearing loss which has a negative impact
on the development of speech, language and social
interaction as well as school and workplace performance
and is responsible for significant morbidity and mortality
due to complications. According to a report by WHO, India
belongs to the highest (>4%) CSOM prevalent countries.
Topical antibiotics are the mainstay of therapy while
systemic antibiotics are given in acute exacerbations and in
complications due to CSOM. !

The present study was conducted to evaluate the role of
preoperative computed tomography in assessing patients of
unsafe chronic supportive otitis media and correlating it
with preoperative findings so that attempts can be made to
restore or conserve hearing and promote healing, after the
excision of disease from the middle ear and mastoid. A total
of 90 cases were selected and each of the selected cases of
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unsafe chronic suppurative otitis media were subjected to
computed tomography of temporal bone. In every patient
both axial and coronal sections were taken, taking high
resolution section of 1-2mm thickness. These cases were
undertaken for surgical exploration and finally an attempt
was made to correlate the preoperative findings with
preoperative computed tomography findings.

In past studies computed tomography was found up to
100% sensitive in detecting a soft tissue mass
preoperative.”)  Our data showed a slightly lower
sensitivity of 91.95 %. This discrepancy could be because
of greater sample size in our study. However the specificity
and Positive predictive value in this regard were both 100%.
However, we could not distinguish cholesteatoma from
other soft tissue disease, and this again was the experience
of most authors. The differential diagnosis of soft tissue
mass is often quite difficult with computed tomography. We
have been unsuccessful most of the times in differentiating
pathologic processes on the basis of computed tomography
number. Acquired cholesteatoma, granulation tissue (in the
absence of hemorrhage) and middle ear effusion all share
computed tomography numbers ranging from 40 to 65. We
therefore must rely on secondary findings to help in
differential diagnosis. Fluid can often be differentiated form
cholesteatoma formation on the basis of dependency
(provided two projection are used), and because it seems to
be restricted between tendinous and ligamentous
boundaries. Cholesteatoma on the other hand, have a
propensity for ossicular destruction and will not gravitate.
Thus after clinical examination, otoscopy and diagnosis of
cholesteatoma, computed tomography can determine its
extent by revealing the combination of a soft tissue mass
and bone erosion with 80% specificity.'""'"! Although
cholesteatoma is said to show a lower attenuation than
granulation tissue, the difference is subtle and only
Magnetic Resonance Imaging can differentiate between the
two.

In studies on efficiency of computed tomography in
defining the extent of disease preoperatively, O’Donoghue
et al and MacAfee et al independently found computed
tomography to be highly accurate.'>'*) O’Reilly et al, in his
study, corroborated the above studies with a 100%
sensitivity of computed tomography in defining the extent
of disease." In our study, the sensitivity and Positive
Predictive Value were both 97.5% which is in agreement
with the aforementioned studies.

O’ Donoghue et al, reported a sensitivity of 50% in
identifying Tegmen tympani erosion but did not report his
false positives.!'? O’ Reilly et al showed sensitivity of 46%
and specifity of 84%.!"*! Jeckler et al, reported a sensitivity
of 100% but a PPV of 33.33% in this regard.!"”) Macfee et
al,l"¥ showed a sensitivity of 50% and a positive predictive
value of 100% for detecting tegmen erosion. In our study,
the sensitivity and positive predictive value were both
60.71%. These non-correlating values can be explained
partly by the very small number of patients with tegmen
erosion in these studies, and also on the fact stated by
O’Reilly et al." He commented that it is not possible to
demonstrate reliably a dehiscence in the tegmen on axial
scan alone but even using coronal cuts they found that the

effect of partial volume averaging with adjacent soft tissue
could give a false impression of tegmen erosion.

In detecting sinus plate erosion on computed tomography
our study showed sensitivity of 75%, specificity of 96%,
positive Predictive Value of 75% and negative Predictive
Value of 97.53%16. Hence in our study, we demonstrated
that, in pinpointing patients with sinus plate erosion in
unsafe chronic suppurative otitis media, computed
tomography was highly effective. However, it’s utility in
spotting out those with a normal sinus plate was limited.

In previous studies, the sensitivity of computed tomography
in detecting facial canal dehiscence varied widely with
values of 0%6, 25%7, 44%8, and 100%9. The specificity
has been reported only by O’Reilly as 85%14. In our study,
the sensitivity was 44.82% and specificity was 96.72%,
which was comparable to the O.” Reilly study."* These
non-compliant results can be explained on the fact that the
visualization on thin bony structures like facial nerve canal
may be misleading due to errors in scanning eroded portions
due to the fact that the computer averages their density with
adjacent soft tissue and air.

The labyrinthine fistula continues to be one of the most
common complications of chronic suppurative otitis media.
Its frequency varies approximately from 4% to 12%. In
nearly 90% of patients the labyrinthine fistula is located in
lateral semicircular canal. An extensive clinical examination
supported by imaging studies is essential for the
preoperative diagnosis of lateral semicircular canal fistula.
O’Reilly et al stated that axial scans are more satisfactory as
they depict lateral semicircular canal in it entirely and are
less likely to produce false positives. Nevertheless useful
information can also be obtained from coronal scans and
hence both sections should be employed. In previous
studies, the sensitivity of computed tomography in detecting
lateral semicircular canal fistula was approximately 55%14.
In one study, however, Rai et al,'"”! showed a sensitivity of
97% for the same. The result of our study showed a
sensitivity of 85.71% which was comparable. The
specificity, Positive Predictive Value and Negative
Predictive Value for our data in this regard was 97.14%,
60% and 97.14% respectively. In conclusion, sensitivity of
computed tomography in diagnosing lateral semicircular
canal fistulas was moderate.

It is relatively easy to visualize the bodies of the malleus
and the incus on computed tomography but this has little
clinical value unless the whole ossicular chain can be
demonstrated.!"®! The long processes of the malleus and
incus, and the stapes superstructure are the components
most at risk in chronic suppurative otitis media but are also
the most difficult to demonstrate on computed tomography
MacAfee et al,'*! were able to demonstrate the state of
ossicular chain in 89% of the cases scanned. On the other
hand, Jackler et al'"” were able to predict the state of
ossicular chain in only 7% of their cases. Phleps and
Wright,"” doubted that computed tomography could
demonstrate the ossicular chain reliably because of partial
volume averaging and tissue silhouetting. The malleus was
the ossicle whose presence was predicted with the greatest
accuracy with the sensitivity of 100% of detection on
computed tomography.!'”
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In our study, the sensitivity was 94.11% and specificity was
92.85% and Positive Predictive Value of 88.88%.
O’Donoghue et al,' reported a sensitivity of 81.4% in
identifying incus erosion whereas in our study its sensitivity
was 62.31%. He also reported sensitivity of 85.71% and
specificity of 23.25% in detecting absences of stapes
supprastructure. However in our study, its sensitivity was
47.22% and specificity was 37.03%. In our study we were
not satisfactorily able to detect ossicular chain integrity or
disruption due to failure in identifying long process of incus
and/or the stapes supprastructure.

On comparing our results with previous studies in literature
we found that computed tomography proved to be a
necessary tool for planning surgery in every case where
disease spreads outside middle ear cleft. In a study
conducted by Payal+20, computed tomography showed
sensitivity of 97% and a positive Predictive Value of 94%
in diagnosis of disease outside middle ear cleft. In our
study, the sensitivity was94.11%, specificity was 100% and
Positive Predictive Value of 100%. The sensitivity in our
study was almost comparable with previous studies.
Computed tomography is subjected to certain artifacts
produced by computer generation of the image. One of
those is called volume averaging which at times produces as
apparent dehiscence in thin bony structures. This artifact
results from a computer averaging of the density of thin
bone plate with that of adjacent soft tissue within the same
high resolution slice. For the above stated reason, computed
tomography scans occasionally give a misleading
impression of bone erosion including lateral semicircular
canal, tegmen tympani, sinus plate and facial canal. Jackler
et al,"® stated that most of these pitfalls can be avoided by
employing more than one section, bilateral comparison and
correct interpretation of the scans. Another drawback of
computed tomography is its inability to distinguish
definitively between cholesteatoma and granulation tissue
or other pathologic tissue with similar radiographic
density.”"! Lastly the cost factor for computed tomography
should also be kept in mind as it is an expensive modality.

Conclusion

The present study was conducted to evaluate the role of
preoperative computed tomography in assessing patients of
unsafe chronic suppurative otitis media and correlating it
with preoperative findings so that we know beforehand, the
expected pathology with a reasonable surety, so that
attempts can be made to restore or conserve hearing and
promote healing, after the excision of disease from the
middle ear and mastoid. A total of 90 cases were selected
and each of the selected cases of unsafe chronic suppurative
otitis media were examined clinically and subjected to
computed tomography of temporal bone. In every patient
both axial and coronal sections were taken, taking high
resolution section of 1-2 mm thickness. These cases were
undertaken for surgical exploration and finally an attempt
was made to correlate the preoperative findings with
preoperative computed tomography findings.

In conclusion, the present study pointed that high resolution

computed tomography scanning is a modality which can
accurately image the pathological anatomy in unsafe
chronic suppurative otitis media and represents a major
advance in the diagnostic imaging of this disease. Its use by
otologists is encouraged, especially in patients who have or
are suspected of having complex problems and in whom the
maximum information is desirable for preoperative
assessment.
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