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Introduction

Mastoidectomy is one of the most demanding
requiring  detailed
and  precise

otolaryngology  procedures,
anatomical  knowledge

Abstract

Background:

Mastoidectomy is a complex otologic procedure with difficult
anatomical navigation through the temporal bone. Despite
technological advancements, intraoperative difficulties are frequent and
may significantly affect surgical outcomes. It is important to understand
the predictors and types of intraoperative problems for surgical planning
and optimization of patient safety, particularly in low-resource settings.
Obijective:

This study aimed to examine the relationship between surgical
complexity, intraoperative complications, and patient or procedural
variables in mastoidectomy, providing evidence for surgical planning
and risk stratification.

Methods:

This is a retrospective observational study conducted in Jalalabad
Ragib-Rabeya Medical College Hospital (JRRMCH), Sylhet, on 100
mastoidectomy cases operated upon from January 2022 to December
2024. Patient demographics, surgical indications, comorbidity,
mastoidectomy type, intraoperative complications, and postoperative
outcomes were analyzed. Surgical complexity was graded based on
intraoperative findings. Data analysis was performed using SPSS version
27, and significance was considered at p<0.05.

Results:

Intraoperative challenges were faced by 40% of patients. While age,
sex, and comorbidities were not significantly related to the occurrence
of challenges (p>0.05), surgical technique was. CWD procedures were
more strongly linked to challenges (50%) compared to cortical
mastoidectomy (30%) (p=0.002). Bleeding (50%), poor anatomical
visualization (62.5%), facial nerve dehiscence (25%), and dura
exposure (20%) were the intraoperative challenges, all of which were
statistically significant (p<0.001). Cortical mastoidectomy, however,
was more frequently associated with uncomplicated procedures.
Conclusion:

Mastoidectomy type significantly affected intraoperative complexity, with
CWD procedures posing more risk for complications. Preoperative
identification of high-risk cases and tailored surgical planning are required
to minimize intraoperative challenges and optimize outcomes. These
findings underscore the need for improved risk stratification and operative
preparedness, especially in settings with limited surgical resources.
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technique to safely navigate the temporal bone.' It is
mainly performed for chronic otitis media (COM)
and cholesteatoma, aiming to clear infected mastoid

surgical  air cells while preserving critical structures such as
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the facial nerve, sigmoid sinus, and dura mater.?
Despite  advances in  surgical technology,
mastoidectomy continues to carry significant
intraoperative risks that directly impact recovery and
outcomes.® The temporal bone’s compact anatomy
presents challenges, with vital structures such as the
facial recess, mastoid pneumatization, and sigmoid
sinus often necessitating intraoperative
adjustments.*> Surgical complexity is influenced by
patient factors, including age, disease extent, and
pathology, with cholesteatoma cases presenting
greater difficulty than simple COM.® Intraoperative
complications range from hemorrhage and loss of
landmarks to facial nerve dehiscence, dural
exposure, and sigmoid sinus injury.” Such
complications prolong operating time and raise the
risk of morbidity, including facial paralysis,
sensorineural hearing loss, and intracranial events.?
Reported complication rates vary widely from
15-45%, depending on case complexity and
surgeon expertise.” Complexity classifications now
consider anatomical variation, disease extent,
revision status, and prior surgical complications.

High-complexity =~ cases, such as large
cholesteatomas ~ with ossicular  destruction or
labyrinthine involvement, often require longer

operative times and advanced skills."" Identifying
predictive variables of intraoperative difficulty is
therefore critical for preoperative planning, patient
counseling, and optimizing outcomes.'? Factors such
as patient age, comorbidities, type of mastoidectomy
performed, and preoperative imaging have been
explored, though large-scale studies remain scarce,
particularly in resource-limited settings. Technique
also influences outcomes, as canal wall down
(CWD) surgery, while offering superior clearance in
extensive cholesteatoma, is associated with greater
complexity and complication rates compared to
canal wall up (CWU) or cortical procedures. This
study aims to examine the relationship between
surgical complexity, intraoperative complications,
and patient or procedural variables in
mastoidectomy, providing evidence for surgical
planning and risk stratification.

Methods:

This retrospective observational —study was
conducted at Jalalabad Ragib-Rabeya Medical
College Hospital (JRRMCH), Sylhet, Bangladesh,
reviewing medical records of mastoidectomy
patients from January 2022 to December 2024. A
total of 100 patients of all ages and both sexes
were included if they underwent mastoidectomy
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for chronic otitis media, cholesteatoma, or related
conditions. Revision cases and incomplete records
were excluded. Collected variables included
demographics (age, sex), clinical features
(indications, comorbidities), surgical details (type
of mastoidectomy, intraoperative obstacles,
surgical complexity), and postoperative outcomes.
Surgical complexity was graded as low, moderate,
or high based on intraoperative findings and
anatomical variations. Obstacles were defined as
events that increased difficulty, such as excessive
bleeding, dural exposure, facial nerve dehiscence,
sigmoid sinus injury, or loss of landmarks. Data
were analyzed using SPSS version 27. Descriptive
statistics summarized categorical (frequency,
percentage) and continuous (mean, SD) variables.
Comparisons between patients with and without
intraoperative obstacles used Chi-square or
Fisher’s exact tests for categorical data and t-tests
for continuous data. Multivariable logistic
regression  identified factors  independently
associated with intraoperative obstacles, reporting
adjusted odds ratios (AOR), 95% confidence
intervals (Cl), and p-values. A p-value <0.05 was
considered significant. Ethical approval was
obtained from the JRRMCH Ethical Review
Committee. Informed consent was waived due to
the retrospective nature of anonymized data.
Results:

No significant associations were observed for age
(p=0.30), sex (p=1.00), surgical indication
(p=0.40), or comorbidities (p=0.10). Overall,

demographic and clinical factors were not
predictive of obstacles (Table-I).
Table-I: Basic characteristics of the study

population (N=100)

With ~ Without
Obstacles Obstacles
(n=40)  (n=60)
no. (%)

- Total
Characteristic

no. (%)
Age (years)

<20 15(15) 8(20) 7(11.7)
20-40 50(50) 22(55) 28(46.7) 0.30
>40 35(35) 10(25) 25(41.7)
Sex
Male 60(60) (60) 36(60) 1.00
Female 40(40) 16(40) 24(40)
Indication for surgery
Chronic otitis media (COM) ~ 55(55) 24(60) 31(51.7)
Cholesteatoma 35(35) 12(30) 23(38.3) 0.40
Other 10(10)  4(10) 6(10)
Comorbidities
None 70(70) 24(60) 46(76.7)
Diabetes mellitus 15(15) 8(20) 7(11.7) 0.10
Hypertension 10(10) 5(12.5) 5(8.3)
Others 5(5)  3(7.5) 2(3.3)
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Cortical mastoidectomy was more frequent in the
obstacle-free group (63.3% vs 30%), while Canal
Wall Down (CWD) procedures were more
common with obstacles (50% vs 25%) (p=0.002),
suggesting CWD carries higher intraoperative risk.

Table-1I: Types of mastoidectomy performed
(N=100)

al Without
Obstacles Obstacles p-value
= (n=40)  (n=60)

Cortical mastoidectomy 50(50) 12(30) 38(63.3)0.002
Canal wall down (CWD)35(35) 20(50) 15(25)
Canal wall up (CWU)  15(15)  8(20) 7(11.7)

With

Characteristic

Significant difficulties included bleeding (50%,
p<0.001), poor landmark visibility (62.5%,
p<0.001), facial nerve dehiscence (25%,
p<0.001), and dural exposure (20%, p<0.001).
Sigmoid sinus injury was rare (5%) and not
significant (p=0.20).All occurred only in the
obstacle group (Table=ll).

Table-lll: Intraoperative obstacles encountered
(N=100)
Without

Total
_1nn Obstacles Obstacles p-value
(=100 “(r=40)  (n=60)

| With

Obstacle type

Bleeding 20(20) 20(50)  0(0) <0.001
Facial nerve dehiscence  10(10) 10(25)  0(0) <0.001
Dural sxposure 8(8)  8(20)  0(0) <0.001
Sigmoid sinus injury 2(2) ~ 2(5)  0(0) 0.20
Poor landmark visibility ~ 25(25) 25(62.5) 0(0) <0.001
None 35(35)  0(0) 35(58.3)<0.001
Table=IV  linked surgical complexity with

obstacles. Low-complexity cases predominated in
the obstacle-free group (41.7% vs 12.5%), while
high-complexity cases were more common with
obstacles (37.5% vs 16.7%). This association was
highly significant (p<0.001).

Table-1V: Surgical complexity score (N=100)

With ~ Without

Total
(n=100)

Obstacles Obstacles p-value

Complexity Score

(n=40)  (n=60)

3030) 5(12.5) 25(41.7)
45(45)  20(50) 25(41.7)<0.001
25(25) 15(37.5) 10(16.7)

Low Complexity
Moderate Complexity
High Complexity
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Obstacle patients had higher rates of wound
infection (15% vs 3.3%, p=0.04) and hearing
deterioration (20% vs 3.3%, p=0.01). Recurrent
otorrhea (10% vs 1.7%) and facial weakness (5%
vs 0%) were more frequent but not significant.
Complication-free recovery was much higher
without obstacles (91.7% vs 50%, p<0.001)
(Table-V).

Table-V: Postoperative complications (N=100)

Total . With  Without
(n=100) Obstacles Obstacles p-value
. (n=40) (n=60)

Complication
type

Wound infection ~ 8(8)  6(15) 2(3.3) 0.04
Persistent otorrhea 5(5)  4(10) 1(1.7) 0.07
Facial nerve weakness  2(2)  2(5) 0(0) 0.20
Hearing deterioration  10(10) 8(20) 2(3.3) 0.01
None 75(75) 20(50) 55(91.7) <0.001

Table-VI identified independent predictors. High
surgical complexity strongly predicted obstacles
(AOR=4.5, 95% ClI: 1.8-11.2, p=0.001). CWD
mastoidectomy was also significant compared to
cortical (AOR=3.0, 95% CI: 1.4-6.4, p=0.004).
Other factors (age, sex, comorbidities, indication)
were not significant.

Table-VI: Multivariate logistic regression
analysis for predictors of intraoperative
obstacles (N=100)

Predictor 95%
variable Ratio

(AOR) Interval

0.8-2.8 0.20

Age (>40 vs <40)

Sex (Male vs Female) 1.0  0.5-2.0 0.98
Type of mastoidectomy

Canal wall down (CWD) vs cortical 3.0 1.4-6.4 0.004
Canal wallup (CWU) vs cortical 2.0~ 0.7-5.6  0.18
Surgical complexity (High vs Low) 4.5 1.8-11.2 0.001
Comorbidities (Yes vs No) 1.8 09-3.6 0.08
Indication (Cholesteatomavs COM) 1.2 0.6-2.5 0.60

Discussion:

This study found intraoperative challenges in 40%
of mastoidectomy cases, similar to Hassan et al
(38%)," but higher than Chen et al (24%)" and
lower rates (18-22%) in developed settings.'®'”
These differences may reflect variations in case
complexity, surgeon expertise, and resource
availability. Demographic factors, including age,
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sex, and surgical indications, were not
significantly associated with complications, unlike
Kumar et al'® who reported higher risks in older
patients, and Rodriguez et al'® who noted greater
risk with cholesteatoma. Canal Wall Down (CWD)
mastoidectomy  was  strongly linked  with
intraoperative obstacles (AOR=3.0), consistent
with Patel et al? and Thompson et al,?' confirming
the inherent difficulty of this approach. Poor
anatomical landmark visibility (62.5%) and
bleeding (50%) were the most frequent challenges,
higher than Western reports (28-31%)*** and
comparable to Lee et al.* Facial nerve dehiscence
(25%) exceeded typical rates of 12-18%,%* likely
due to more advanced disease or anatomical
variation in this population. Surgical complexity
was the strongest independent predictor of
obstacles (AOR=4.5), aligning with Ahmad et al*
and Williams et al.?® Postoperative morbidity was
higher in the obstacle group, particularly wound
infection (15% vs. 3.3%) and hearing loss (20% vs.
3.3%), similar to Foster et al*® but higher than
minimally invasive approaches.** Importantly, no
permanent facial nerve paralysis occurred despite
a 25% dehiscence rate, supporting the efficacy of
nerve preservation techniques.*'*? Overall, these
findings reinforce the prognostic role of surgical
complexity in mastoidectomy, while discrepancies
with  comorbidity associations may reflect
differences in patient selection and classification
systems.?*

Limitation:

Thissingle-centered study's retrospective design
and variability in complexity scoring may limit its
generalizability, and future multicenter studies
using standardized assessments could strengthen
its clinical relevance.

Conclusion:

This study demonstrates that intraoperative
barriers occur in 40% of mastoidectomy
operations with Canal Wall Down procedures and
high surgery complexity as the most important
independent predictors. The most common
barriers observed were inferior Vvisibility of
anatomical landmarks and excessive bleeding,
and they caused a significant increase in
postoperative complication rates. The findings
emphasize the importance of careful preoperative
planning and evaluation of complexity in risk
stratification for mastoidectomy surgery. These
results are useful for surgical decision and
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counseling in resource-limited health settings.
Prospective studies with standardized systems for
measuring complexity are recommended to
validate these results in various populations.
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