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Abstract

Objective: To compare the structural changes of incus bone between middle ear cholesteatoma and temporal
bone osteitis among patients who underwent mastoid exploration in Services hospital, Lahore.

Material and Methods: An analytical and hospital based comparative study carried out at ENT- II Services
Hospital Lahore during July 2023 to December 2023 for 6 months. Total 60 patients were selected. Random
allocation of study participants were done in two groups, Group A and Group B. Each group had 30 patients.
Patients with middle ear cholesteatoma were in group A, while all patients in group B had middle ear temporal
bone osteitis. A mastoid X-ray displaying haziness of mastoid air cells and CT scan demonstrating the intracranial
and extracrainal extrusion were carried out. SPSS 20 was used to analyze all data.

Results: The study's cases had an average age of 31.00+£11.07 years. With a p-value of 0.322 (> 0.05), the
mean age of two groups was statistically equal. In this study, there were 26 (43.3%) male cases and 34 (56.7%)
female cases, with female to male ratio of 1.31 and 1. All groups had structural alterations in Incus bone. Long
process was seen in 16(26.7%) cases, Lenticular process was seen in 25(41.7%) of the cases, there were 14(23.3%)
cases who had short process and in 5(8.3%) cases all were eroded.

Conclusion: The results of this study demonstrated strong correlation between localized middle ear cholestea-
toma and temporal bone osteitis and alterations in incus bone.
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tures affected by middle ear cleft. They are challenging
to treat due to the surrounding necrotic skin margins.”
Choleatoma is the first sign of chronic suppurative otitis
media, which leads to automastoidectomy. Ventilating
the mastoid is well documented to alter the course of a
disease and stop its consequences.’ A histological exa-
mination indicates a considerable proliferation of capi-
llaries and the infiltration of histocytes containing lyso-
somal enzymes, including acid phosphatase, protease,
hyluronidase, and cathepsin. Ossicles are frequently
damaged by chronic suppurative otitis media, and 78%
of patients usually experience multiple ossicular injury.’
Thirty percent of middle ear cases are cholesteatoma.’
There is reported to be a high percentage of ossicular
injury (56%), in chronic suppurative otitis media." A
50 dB conductive hearing loss might result from lenti-
cular process erosion. The most common defect of the
ossicular chain is cholesteatoma, which causes erosion
of the long process of the incus. Rather than its flimsy
blood supply, the reason is owing to its fragile construc-
tion and location. Examining patients who had a history
of hearing loss allowed results to be compared with
preoperative and intraoperative findings to assess the
diagnostic utility of the ossicular chain. It was discovered
that the incidence of ossicular destruction in adults and
children is comparable.” Loss of hearing is a frequent
consequence. The majority of patients find surgery bene-
ficial. An extensive and ongoing follow-up programme
is necessary for patients suffering from ossicular necro-
sis."” Cholesteatoma is associated with conductive hea-
ring loss both before and after surgery, if the surgeon
removes portions of the ossicular chain, as the mass
may encircle and erode the bones." The type of surgery
can also have an impact on hearing. Generally, superior
hearing results result from stapes preservation.

The purpose of this study is to provide information
regarding the initial stages of cholesteatoma and loca-
lised middle ear temporal osteitis. Ossicles can be des-
troyed by middle ear granulation tissue, which is a result
of temporal bone osteitis.” Granulation tissue, choleas-
teotoma, or both may be the cause of the distinctive
skeletal abnormalities seen in CSOM. Many theories
have been proposed to explain the mechanism of bone
degradation, including pressure necrosis, infection,
hypermic decalcification, enzymatic, chemical, and
immunological.” Ossicles have not yet been the subject
of'a comparison research due to the distinct natures of
the two diseases. This study can assist to prioritise the
early treatment of these problems in order to spare

patients from deafness, which is one of the major dis-
abilities in the world, as well as from potentially fatal
disease consequences.

Materials and Methods

An analytical and hospital based comparative study
was carried out at the Services Hospital Lahore's ENT
Unit II. This study was conducted from July 2023 to
December 2023 for 6 months. A random non-probability
convenient sampling technique was used to pick a
sample size of 60 patients who met the inclusion criteria
(30 patients in each group). The sample size was esti-
mated using a 10% level of significance and a 90% test
power, with a 61% expected proportion of choleastea-
toma and a 27% expected granulation. On a predesigned
proforma, information from clinical examination, inves-
tigations, imaging and personal data were recorded. By
employing a table of random numbers, the patients
were split into two groups: group A and group B. Every
group consisted of thirty patients. Group A consisted
of all patients with middle ear cholesteatoma, while
group B included patients with middle ear temporal
bone osteitis. Following the taking of a medical history,
an ossicular chain and tympanic membrane status as
well as an atticoantral illness diagnosis were made by
means of a microscope examination of the ear. The
degree of hearing loss was determined using pure tone
audiometry. A CT scan demonstrating intracranial and
extracrainal extension, as well as a mastoid X-ray dis-
playing the haziness of mastoid air cells, were carried
out. A mastoid exploration was conducted, and the con-
dition of the incus bone was recorded for both conditions.

Results

There were 26(43.3%) male and 34(56.7%) female cases
in this study with ratio female to male ratio of 1.31 and
1. In Localized Middle Ear Cholesteatoma and Temporal
bone Osteitis group there were 13(43.33%) male and
17(56.67%) female in each group. The mean age of
cases in this study was 31.00£11.07 years while mean
age in Localized Middle Ear Cholesteatoma was 32.40
+ 12.16 years and in Temporal bone Osteitis group were
29.60+9.88 years. The mean age in both groups was
statically same, p-value = 0.322 (> 0.05). Structural
changes of Incus bone were in all groups were seen.
Long process was seen in 16(26.7%) cases, Lenticular
process was seen in 25(41.7%) of the cases, there were
14(23.3%) cases who had short process and in 5(8.3%)
cases all were eroded. According to incus bone changes
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in Localized Middle Ear Cholesteatoma 4(13.3%) had
long process, 13(43.3%) had lenticular process, 8(26.7%)
had short process and 5(16.7%) had all erosions while
in Temporal bone Osteitis group 12(40%) cases had
long, 12(40%) had lenticular 6 (20%) had short process.
On applying Chi-square test we found significant asso-
ciation between Long process and lenticular process
with temporal bone osteitis while lenticular process

Table 1: Descriptive Statistics of age (years) in both study
groups.

Mean S.D Min. Max.
Localized Middle Ear 1240 1216 18 56
Cholesteatoma
Temporal bone Osteitis 29.60 9.88 18 50
Total 31.00 11.07 18 56

Table 2: Comparison of Changes in incus bone in both study
groups

Study groups
Localized Temporal
Changes in incus Middle Ear bone  Total
Cholesteatoma  Osteitis
Long process 4 12 16
13.3% 40.0%  26.7%
Lenticular process 13 12 25
43.3% 40.0%  41.7%
Short process 8 6 14
26.7% 20.0%  23.3%
All eroded 5 0 5
16.7% .0% 8.3%

was also higher in Localized Middle Ear Cholesteatoma,
p-value 0.025 (<0.05).

Discussion

Since prehistoric times, chronic suppurative otitis media
has been a significant contributor to middle ear illness.
It is one of the most prevalent ear conditions in deve-
loping nations, it signifies the final phase of the otitis
media illness continuum and is distinguished by an
irreversible alteration in the middle ear cleft.” The pre-
valence of CSOM varies greatly among emerging nations,
ranging from 0.4% to 33.3%."° About 80% of patients
with cholesteatoma have partial or complete ossicle
degradation, whereas 20% of individuals with chronic
otitis media without cholesteatoma have ossicular chain
erosion. Cholesteatomas have a high death and morbi-
dity rate, can lead to intratemporal and cerebral problems,

and erode bone."

There are basically four main types of ossicular malfor-
mations. The most prevalent one involves simply the
long process of the incus, leaving the malleus and stapes
intact. Loss of incus and erosion of the stapes suprastruc-
ture are the second most prevalent defects. Third, the
malleus handle and stapes are unaffected by the choles-
teatoma that is expanding into the middle ear. Lastly,
all ossicles may disappear, with the exception of the
stapedial foot plate. Erosion of the long process of incus
by cholesteatoma appears to be the most frequently
encountered defect of the ossicular chain. The reason
is because of its delicate structure rather than its tenuous
blood supply.” Under a microscope, surgical procedures
reveal the shattered ossicles. Another test for conductive
hearing loss is the tuning fork test. However, when the
ossicular chain is intact or a cholesteatoma fills the space
left by the damaged ossicles, hearing may occasionally
be normal." Furthermore, partial or complete ossicular
chain resorption is frequently linked to an active mucosal
COM. Resorptive osteitis could be the cause of this.
The impacted ossicles usually exhibit hyperemia, pro-
minent histiocytes, and capillary growth. Usually, the
manubrium, stapes crurae, body of the incus, and long
process of the incus erode first."”

A study was conducted recently to document the different
histological alterations linked to chronic otitis media.
Following staining with hematoxylin and eosin, ten
normal and ten diseased incuses that were removed
during the surgery for chronic otitis media (both with
and without cholesteotoma) were examined histologi-
cally. According to the study's findings, a normal incus
had a compact bone pattern with concentric rings, just
like any other long bone in the body. Similar alterations
were observed in the pathological incuses of chronic
otitis media (with and without cholestoetoma), including
stratified squamous epithelium with deformed concen-
tric rings and expanded osseous gaps." Males had a
higher incidence of cholesteatoma (60%) compared
to females (40%), with 53.33% of patients falling into
the younger age range (21-35 years). Just 10% of instan-
ces had intact ossicles, whereas 90% of cases had ossi-
cular erosion. In 15% of the instances, the incus was
gone, and in 75% of the cases, it had deteriorated. It
was also noted that the malleus was the ossicle that was
least likely to dissolve.” When comparing instances
between the ages of 18 and 56, we currently have more
female cases than male ones. The study's mean age of
cases was determined to be 31.00+11.07 years.
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In the current investigation, we discovered that 16 instan-
ces (26.7%) had long processes, 25 cases (41.7%) had
lenticular processes, 14 cases (23.3%) had short pro-
cesses, and 5 cases (8.3%) had all of them corroded. In
a similar study, 60 patients of cholesteama, regardless
of age or gender, were chosen throughout the course
of a two-year study period, and their intraoperative
ossicular status was noted. In decreasing order, the
study's findings indicate that the following osseous
structures and their components are implicated in choles-
teatoma cases: the lenticular process (in 50 cases, or 83%),
the long process of the incus (in 49 cases, or 81.67%),
the stapes super-structure (in 29 cases, or 48.33%), the
body of the incus (in 26 cases, or 43.33), the head of the
malleus (in 23 cases), and the handle of the malleus
(inten cases, or 16.67%)."

These results are consistent with the current research,
as in our study, lenticular processes were observed in
fewer cases in both groups, as were long, short, and
entire erosions. Furthermore, a second study was con-
ducted solely to assess the state of the ossicular chain
in individuals who needed surgery for cholesteatoma.
The study's findings showed that the most prevalent
pathology was whole (55.4%) or partial (30.7%) incus
erosion. The body of incus (4.8%) and the lengthy pro-
cedure (25.9%) were occasionally also involved. The
stapes superstructure was more frequently eroded than
the bone was completely lost (40.9% vs. 25.9%). The
malleus had the least amount of erosion. In 5.5% of
cases, the ossicles were found to be completely intact.
The most frequent combination of ossicular erosion
was incudostapedial erosion (18%) and total ossicular
erosion with an undamaged footplate (18.7%). 85% of
patients with multiple site involvement had advanced
disease when they were diagnosed with incudostapedial
erosion. According to the study, there is a higher risk
of ossicular erosion and poor hearing outcomes when
there is widespread cholesteatoma.”

Only a few differences, such as the long, lenticular, and
short processes, were seen in the two study groups. We
further separated our targeted cases into two groups
and discovered that, in the Temporal bone Osteitis group,
12 cases (40%) had long processes, 12 cases (20%) had
lenticular processes, and 4 cases (13.3%) had long pro-
cesses, 13 cases (43.3%) had lenticular processes, 8
cases (26.7%) had short processes, and 5 cases (16.7%)
had all erosions. Using the Chi-square test, we disco-
vered a significant correlation (p-value 0.025; <0.05)
between study groups and changes in incus bone. High

resolution CT scans are needed for additional research
in order to see any changes in the incus bone, which
canyield useful data.

Conclusion

The results of this study demonstrated a strong correlation
between the lenticular process and the long process in
cases of temporal bone osteitis, and a greater incidence
of lenticular process in cases of localized middle ear
cholesteatoma. Therefore, early middle ear granulation
detection can help us make the right management deci-
sions, which can ultimately result in effective treatment
and positive prognosis outcomes.
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