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ABSTRACT

Background: Flipped classroom technique (FCR) is a pedagogical approach where students watch 
pre-recorded video lectures or read educational materials before coming to class. During class, 
students engage in activities, discussions, and problem-solving exercises related to the pre-recorded 
content, with the teacher acting as a facilitator and guide. The key to the effective utilization of this 
instructional method is that both the teachers and the students understand its educational philoso-
phy and technique. This study aims at exploring the faculty’s understanding and perceptions 
regarding flipping the classroom.

Method: A Cross-sectional Descriptive study was carried out at Bahria university medical and dental 
college (BUMDC), Karachi, Pakistan from January to June 2020, after approval from the institutional 
ethical review committee. Data was collected through a self-designed questionnaire after obtain-
ing verbal consent from 197 faculty members through non-probability purposive sampling. Data 
were analyzed by version 23.0 of Statistical Package for Social Sciences (SPSS). The mean scores of 
these identified factors were compared between genders, departments, designations, and teach-
ing experience using an independent sample t-test and one-way ANOVA. P-values less than 0.05 
were considered statistically significant.

Results: The results revealed that more than half of the studied participants had a moderate percep-
tion regarding Flipped Classroom and more than one-third of those who were female (67.5%), had 
a highly positive perception (<0.01). According to designation and teaching experience, mean 
scores were higher for senior faculty as compared to junior faculty (p=0.02).

Conclusions: Contrary to popular belief, senior faculty also perceives this new technique as being 
beneficial for their teaching.  This opportunity should be utilized to train the faculty in conducting 
flipped classrooms in order to optimize its benefits.
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INTRODUCTION
The competencies of teaching and developing 
teaching-learning material are integral to the func-
tioning of qualified health professional teachers. The 
concept of flipping the class is still in its early stages. 
It was  introduced by two American educators in 
2007 when they started recording their lectures so 
that students could access them outside the class-
room preferably at their homes1. Since then, it has 
evolved as a well-recognized pedagogical learning 
approach in which students are engaged in the 
learning process prior to attending the main large 
group session or lecture. Hence, the focus of learn-
ing is shifted from large group learning to individual 
learning followed by facilitation in the application 
and analysis of the concept by a teacher in class-
room sessions2. 

This methodology; which is a reverse of the tradition-
al approach, enhances motivation and provides a 
practical and effective attitude, and makes educa-
tional improvement possible since it frees up teach-
er instructional time3. It utilizes readily accessible 
technology-based resources such as video lectures, 
reading handouts, and practice problems outside 
the classroom, whereas interactive group-based, 
problem-solving activities are conducted in the 
classroom. This method helps to utilize in-class time 
for active learning, peer-to-peer interaction, and 
collaboration4.

Faculty perception plays a crucial role in the success-
ful implementation of the flipped classroom approach 
in education. Faculty members are the ones who 
design and deliver the learning experiences, and their 
buy-in and understanding of the flipped classroom 
model can significantly impact the success of the 
implementation5. Positive faculty perception can lead 
to increased motivation and engagement, resulting in 
more effective implementation of the flipped 
classroom approach6. When faculty members are 
supportive of the approach, they are more likely to 
invest time and effort in developing high-quality learn-
ing materials and implementing engaging in-class activi-
ties that complement the pre-recorded content7. On the 
other hand, negative faculty perception can create 
barriers to implementation, leading to less engage-
ment and lower quality implementation. If faculty 
members are not convinced of the value of the 
flipped classroom approach or are not comfortable 
with the shift in their traditional teaching roles, they 
may not invest the necessary effort or time needed to 
make the flipped classroom approach successful.8 

Therefore, it is essential to consider the perceptions 
and attitudes of faculty members towards the 
flipped classroom approach when designing 

training programs and implementing the model in 
educational institutions9. In order to establish its 
optimal utility, this study aimed to explore the levels 
of understanding and the perceptions of medical 
and dental faculty members; at different levels of 
their careers, about flipped classroom model.

METHODS:
A Cross-sectional Descriptive study was carried out 
at Bahria university medical and dental college 
(BUMDC), Karachi, Pakistan from January to June 
2020, after approval from the institutional ethical 
review committee (FRC-BUMDC01/2020). Using 
open epi sample size calculator version 3.01, after 
assuming 50% expected positive perceptions for the 
flipped classroom at a 7% margin of error and 95% 
confidence interval, the sample size was calculated 
as 196. Non-probability purposive sampling tech-
nique was used to enroll the participants for the 
study. 

Based on a review of the literature, a self-adminis-
tered questionnaire was created10. The question-
naire featured 27 items that were focused on deter-
mining how professors felt about flipped classrooms. 
The replies were scored using a 5-level Likert scale. 
All medical and dental faculty members were 
included in the study, and those who refused to 
participate or returned the questionnaire with blanks 
or incomplete information were disqualified. Each 
participant was asked for their informed consent.

Version 23.0 of SPSS was used to store and analyze 
the data. For respondents' baseline characteristics, 
such as gender, department, designation, and 
teaching experience, frequencies with percentages 
were presented. Also, a descriptive analysis of the 
items was conducted, and Cronbach's alpha was 
used to assess the reliability of the questionnaire 
which came to be 0.76%11.

A multivariate tool factor analysis was done on the 
26 items of the questionnaire to identify the impact 
of the flipped classrooms on students, faculty, and 
university separately through the faculty perception. 
The mean scores of these identified factors were 
compared between genders, departments, desig-
nations, and teaching experience using an 
independent sample t-test and one-way ANOVA. 
P-values less than 0.05 were considered statistically 
significant.

RESULTS
The baseline characteristics of participants are 
shown in Table 1. The majority of the participants 
67.5% (133) were female, belonging to basic health 
sciences 58.9 % (116). 

Sultana et al.
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The perceptions of the faculty and their understand-
ing of the new teaching methodology have been 
divided into 3 broad categories shown in Table 2 
and Figure 1. For the items relating to the structure of 
the session, most received the highest response in 
the ‘agree’ category except for ‘single session 
usage’ for which the highest response percentage 
was 30.5% which was for ‘disagree’. Regarding the 
strategy involved in FCR teaching, 50.3% agreed 
that successful FCR depends on the organization of 

course material and 44.7% agreed that this strategy 
addresses gaps in knowledge. The items related to 
the feedback of the session revealed that 43.1% 
agreed that immediate feedback on misconcep-
tions can be provided during class time. 43.1% 
agreed on group discussions are encouraged by 
this methodology, and 45.2% agreed on this strategy 
promotes the collaborative application of knowl-
edge, feedback, and evaluation. 

Table 1 Baseline characteristics of participants

Table 2: Flipped classroom responses shown by faculty

Highest response percentages *SDA: Strongly disagree, DA: Disagree, N: Neutral, A: Agree, SA: Strongly agree

Variables n %

Gender
Female 133 67.5

Male 64 32.5

Department

Basic health sciences 116 58.9

Clinical sciences 31 15.7

Dentistry 50 25.4

Designation

Lecturer 147 74.6

Assistant professor 26 13.2

Associate professor 3 1.5

Professor 21 10.7

Teaching/Clinical 
experience

Fresh graduate 26 13.2

1-5 years 85 43.1

6-10 years 49 24.9

10-15 years 20 10.2

More than 15 years 17 8.6

Session-based
Item 
no. Variables SDA* DA* N* A* SA*

1. External lectures session 4.6 13.7 18.8 48.7� 14.2

2. Essential faculty training 1 11.7 27.4 40.6� 19.3

3. Adequate time period 1.5 14.7 15.7 53.8� 14.2

4. Available online resources 0.5 7.1 23.4 57.4� 11.7

5. More autonomous 9.6 18.3 17.8 41.6� 12.7

6. Increased screen time drawback 0.5 32 19.3 39.1� 9.1
7. Interaction between students and faculty 1.5 22.3 24.9 43.1� 8.1

8. Student talent diversity and ways of learning 0.5 6.6 22.8 44.7� 25.4

9. Extensive preparation by the teacher 0.5 19.8 19.8 41.6� 18.3
10. Intellectual contentpreparation for student’s understanding 6.1 15.2 25.4 41.1� 12.2

11. Student’s motivation for efficient learning 5.6 11.2 20.8 48.7� 13.7

12. Single sessionusage 3 30.5� 35 25.9 5.6

Flipped Classroom Learning among Medical and Dental Faculty of Bahria University Medical and Dental College
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The Scree plot showed there were three major 
factors that were extracted for the implementation 
of FCR. The first theme was labeled as the impact on 
students while implementing flip classrooms with an 
18.5% variation in data. The second theme was the 
impact on faculty which showed an 8% variation in 

data and the third theme was the impact on the 
university which explained a 7.2% variation in data. 
Hence more than 33% variation was explained by 
these three extracted themes. The higher coeffi-
cient showed a higher load of items for the extract-
ed factor (Figure 2).

Figure 1: Flipped classroom responses are shown by faculty and individuals. (A) Strategy-based response.
(B) Feedback-based response.
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The coefficient matrix of items extracted using 
principal component factor analysis, the significant 
p-value of KMO- and Bartlett’s test suggested that 

factor analysis was a suitable tool to extract the 
factors for FCR. (Data not shown)

Figure 2: Shows how three major themes were extracted from the questionnaire through factor analysis, the
component number represents the item number.

Table 3: Mean comparison of faculty perceptions with studied parameterscomponent number represents the
Item number.

*Mean Difference with p<0.05 was considered statistically significant

DISCUSSION
The diseases of the nasal cavity and PNS are among 
the most common pathologies which bump into the 
clinics of the ear, nose, and throat (ENT). Anatomic 
variations of the sinonasal region are also frequently 
observed, and they play a vital role in the dysfunc-
tional drainage of sinus cavities. Computed tomog-
raphy (CT imaging) is important to evaluate various 
pathologies of the nasal cavity and PNS. It allows us 
to assess the fine bony details related to the nasal 
cavity and PNS, anatomical variants, and disease 
progress of the sinonasal region. The CT imaging 

technique is now established as the overall best 
method for the evaluation of patients who are 
suspected of having complex anatomy and any 
aggressive lesion of the sinonasal region.

Sinonasal Framework
For a strong understanding of structural anatomy 
and variations of nasal and PNS regions, it is valuable 
to appreciate the various anatomical characteris-
tics and relationships of these structures to their 
surroundings. The lateral wall of the nasal cavity 
contains several structural characteristics and 

recesses that are critical for the extensive under-
standing of PNS morphology, such as nasal 
turbinates which are three to four bony shelves, and 
the three nasal meatuses which are spaces situated 
below each nasal turbinate. The sphenoid and 
posterior ethmoid sinuses drain into the superior 
meatus. The middle nasal meatus present between 
the superior and inferior recesses receives sinus 
drainage from the frontal, maxillary, and anterior 
ethmoid. 

The lower inferior nasal meatus receives drainage 
from the nasolacrimal duct. The sickle-shaped thin 
bony structure called uncinate process is a part of 
the ethmoid bone, which is sheathed by mucoperi-
osteum, situated medial and lateral to the ethmoid 
infundibulum and middle turbinate respectively. 
There is a pyramidal space called the ethmoid infun-
dibulum, which helps in facilitating the drainage of 
the frontal, anterior ethmoid, and maxillary sinuses. 
The uncinate process (UP) and ethmoid bulla have 
a gap in between called semilunar hiatus, that emp-
ties the ethmoid infundibulum. The osteo-meatal 
complex (OMC) is situated near the middle 
turbinate laterally posses openings of various sinuses 
like maxillary, ethmoid, and frontal. This is a collec-
tion of various anatomical features located within 
the middle nasal meatus like the uncinate process, 
middle meatus itself, infundibulum, frontal, maxillary, 
ethmoid sinuses, and anterior ethmoid air cells along 
with sinus ostia6-9.

Sinonasal Anatomical Variants and Sinusitis
Anatomical variations of sinonasal area were very 
common, and many authors classified these 
variants into four familiar groups: nasal septum varia-
tions for instance deviated nasal septum (DNS), 
middle turbinate variations like concha bullosa (CB), 
uncinate process (UP) and ethmoidal anatomical 
variations. 10-12 The DNS was the most common 
anatomical variant found in patients (48.8%) with 
acute/chronic or recurrent sinusitis. The structures 
like agger-nasi-cells and CB were almost similarly 
frequent (30.7%), and infraorbital cells or Haller cells 
were noticed in 11.5%. The UP anatomical variants 
were noticed in 18.2%, and the large prominent 
ethmoid bulla was seen in 10%10. The significance of 
anatomic structural variations requires attention in 
that way that these variations can impair the normal 
sinus drainage process of the associated sinus, 
which could result in various pathologies like inflam-
matory sinus diseases such as sinusitis. Generally, the 
anatomy varies from individual to individual globally 
and anatomical structural variations are harmless 
and are not diseases however, it may exist as an 
incidental finding in people with sinus infections10-12. 
The mucosa lining of the PNS is prone to infection 
and inflammation. Previously, Hippocrates specified 
that “In a person having a painful spot in the head, 
with intense headaches, pus or fluid running from 

the nose removes the disease" which may be 
described as sinusitis. It is the inflammation/swelling 
of the mucosal coating of paranasal sinuses (PNS), 
and the gaps that secrete mucus which is needed 
for the whole nasal passage to work effectively. This 
inflammatory condition called sinusitis is one of the 
most observed illnesses of the upper respiratory 
tract. The prevalence of sinusitis noticed globally 
says that it affects one in seven adults resulting in 
approximately fifty million individuals being diag-
nosed as patients of sinusitis annually13-15. This disease 
is increasing dramatically in epidemic proportions all 
over the globe. The conditions like chronic sinusitis 
and recurrent sinusitis have been recognized to 
influence adversely health-related quality of life 
within the community16.

Computed Tomography Significance for Anatomical 
Variants Evaluation
With the invention of FESS and CT, significant atten-
tion has been directed toward the anatomy of the 
PNS region. Detailed knowledge of anatomical 
variations in the PNS area is of critical value for 
surgeons executing endoscopic sinus surgery as well 
as for radiologists that are involved in the preopera-
tive work-up of the patients17-19. Harmless anatomical 
variations are considered normal and can be 
present in any individual. The importance of 
anatomical variants can’t be ignored as the 
presence of various anatomical variants produces a 
diversity of relationships to the structure in which 
they lie. The Sino nasal cavities possess a multitude 
collection of anatomic variants, few of which are 
significantly common and observed in most people. 
In 2015 it was revealed that there was no noteworthy 
difference in the prevalence of variable anatomical 
features of PNS or nasal cavity between patients 
with mild sinus disease progress versus moderate to 
severe sinus mucosal disease. However, evaluation 
of diverse anatomical variants in every routine 
CT-PNS obtained for rhinosinusitis is of significant 
worth except surgery is aimed. Importantly, for cases 
who are intending to undergo FESS or other skull 
base surgery, however, the caregivers need to be 
aware of variants, such as onodi cells, supraorbital 
cells, infraorbital Haller cells, and many others. There 
are chances of a higher rate of surgical complica-
tions if variants are overlooked19-26.

In the last few years, the most useful sinus surgical 
technique called functional endoscopic sinus 
surgery (FESS) has developed a gold standard, 
especially in the treatment of recurrent or chronic 
rhinosinusitis. Therapeutic outcomes rely on the 
preoperative evaluation of the patients. The radio-
logic CT scanning of the PNS displays appropriate 
sensitivity and good specificity for the early diagno-
sis of pathologies like rhinosinusitis and the detection 
of anatomical variations of the sinonasal region. 
And the pre-FESS evaluation workup is globally 

recommended to provide detailed visualization of 
normal, variable, and pathological structures of the 
sinonasal region. Surprisingly, one study reported 
that variations are common in chronic rhinosinusitis, 
and which are possibly associated with localized 
chronic rhinosinusitis as compared to diffuse one 
which involves a majority of the sinuses. Further 
stated that the anatomical variations are not associ-
ated with the incidence of polyps. Moreover, com-
puted tomography helps to reflect the disease 
severity, also, to some extent, the symptoms. Combi-
nation of medical history, physical examination, and 
in addition to it CT may increase the accuracy of 
diagnosing various sinus pathologies for instance 
rhinosinusitis27-29. 

With the invention of new surgical modalities like 
FESS and new radiologic investigations like CT scan-
ning, significant consideration has been directed 
toward the morphology of the nasal and PNS area. 
Comprehensive knowledge of anatomical varia-
tions in the PNS area is of crucial value for caregivers 
executing sinus surgery along with radiologists that 
are concerned with the patient's preoperative 
work-up. The diseases of the nasal cavity and PNS 
are among the most common pathologies which 
bump into the clinics of the ear, nose, and throat 
(ENT). Anatomic variations of the sinonasal region 
are also frequently observed, and they play a vital 
role in the dysfunctional drainage of sinus cavities, 
generally resulting in acute sinusitis followed by 
chronic sinusitis30-36. A study concluded that variants 
were highly prevalent on computed tomography of 
nasal and paranasal structures and the frequently 
observed variant was a septal deviation most of the 
patients had more than one variant present, also 
those subjects were more at risk to develop sinusitis37. 

Surprisingly similar studies were observed by another 
author who observed septal deviation as the most 
common anatomical variant and the occurrence of 
multiple anatomical variations in most of the 
patients. Moreover, in contrast to other studies, the 
author reported that the prevalence of anatomical 
variations does not describe the establishment of 
disease progress but may predispose it to operative 
complications. Hence, radiologists play a crucial 
role to identify and detect anatomical variants to 
provide a clear pathway to surgeons and reduce 
the chances of operative complications38. Interest-
ingly, one study stated that nasal and paranasal 
symptoms in SARS-CoV-2 positive subjects are usual-
ly rare when compared to the lower respiratory 
symptoms. But supporting the practice of computed 
tomography for the evaluation of nasal and para-
nasal structures for proper visualization39. The para-
nasal structures are a group of pneumatized spaces 
developed as an extension of the nasal cavities, 
eroding the adjacent bony structures. According to 
the research, some regions present a high risk for 
trauma and significant intraoperative complica-

tions, with the frontal and ethmoid sinuses being 
most frequently affected. Anatomical variations, in 
correlation with their inherent conditions, are added 
to surgical risks so the knowledge of these vital struc-
tures is critical for endoscopic surgeons as well as for 
radiologists contributing to the preoperative evalua-
tion of the patients, to avoid therapeutic letdown 
and complications. The gaining of an excellent 
definition of the sinonasal anatomy for a preopera-
tive evaluation can be done by computed tomog-
raphy which is the gold standard in the study of 
complicated structures, for providing accurate 
information on soft tissues, bony regions, and the 
presence of air cells, thus characterizing a highly 
sensitive method of imaging39-43.

Highlights of Nasal and Paranasal Anatomical Varia-
tions From 2015-2023
Nowadays increasing interest in FESS has put the 
characteristic distinguishable nasal and paranasal 
anatomy in the spotlight. Now in recent years, 
research about the correlation between anatomic 
variations of sinonasal region and sinusitis has been 
increasing in order to determine the clinical signifi-
cance of anatomic variants to prevent sinus muco-
sal pathologies, but still, it is a matter of discussion.  It 
is argued by several authors that some anatomic 
variants of sinonasal territory can cause sinus drain-
age obstruction, therefore becoming the reason for 
various sinus mucosal infections. Presently the 
modality of choice for the evaluation of nasal struc-
tures, sinuses along with its nearby relations, is com-
puted tomographic imaging. This imaging tech-
nique displays accurate information on both bony 
and soft tissue details along with the extent of 
disease within paranasal sinuses including adjacent 
structures. In contrast to ordinary radiography, CT 
imaging can undoubtedly display the fine bony 
anatomy and variations of the sinuses and OMC 
channels. The research showed that the signifi-
cance of anatomical variants of the sinonasal 
region is still controversial. The majority of authors 
believe that various anatomic variants can cause 
some way for the occurrence of recurrent rhinosi-
nusitis. 

Therefore, it can be summarized that the use of 
computed tomographic scanning is the best 
approach to visualize clinically significant anatomy 
and additionally the disease diagnosis of sinuses 
and nasal areas. Surgeons learn from their mentors 
the important instruction of sinus surgeries to spare 
as much as possible and remove as much as 
required. The choice of investigation for the patients 
who are expected for surgical interventions like FESS 
is computed tomography. It will assist the surgeons 
to visualize the anatomic structural features residing 
within the nasal and paranasal areas. Therefore, it is 
labeled as a ‘‘ROAD MAP OF FESS”. The paranasal 
sinuses are critically important having complex 

anatomical variations, and variable anatomical 
relations, hence CT scan is advisable for all patients 
who are undergoing surgical intervention, to 

prevent dreadful complications.39-40 The detailed 
workup of some previous studies from 2015 to 2023 is 
compiled in Table-1.

Flipped Classroom Learning among Medical and Dental Faculty of Bahria University Medical and Dental College

Variables
Impact on students Impact on faculty Impact on university

Mean p-value Mean p-value Mean p-value

Gender
Female 3.6±0.5

<0.01*
3.6±0.5

<0.01*
3.6±0.4

0.03*
Male 3.4±0.5 3.3±0.5 3.4±0.5

Department

Basic health sciences 3.5±0.5

0.55

3.5±0.5

0.96

3.5±0.5

0.63Clinical sciences 3.5±0.5 3.5±0.6 3.6±0.4

Dentistry 3.6±0.4 3.5±0.5 3.5±0.5

Designation

Lecturer 3.5±0.5

0.02*

3.5±0.5

0.04*

3.5±0.5

0.89Assistant professor 3.3±0.4 3.3±0.5 3.5±0.4

Associate Professor / 
Professor 3.7±0.5 3.6±0.6 3.5±0.5

Teaching/
clinical 

experience

Fresh graduate 3.7±0.5

0.03*

3.7±0.5

0.11

3.7±0.4

0.04*

1-5 years 3.4±0.4 3.5±0.4 3.5±0.4

6-10 years 3.4±0.4 3.4±0.5 3.5±0.4

10-15 years 3.6±0.6 3.5±0.7 3.4±0.5

More than 15 years 3.6±0.8 3.5±0.8 3.7±0.7
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Table-3 gives the comparison of mean scores of 
extracted factors with respect to studied parameters. 
For impact on the student, females have significantly 
higher mean scores as compared to male samples, all 
department on average have the same mean scores, 
however, mean scores for impact on faculty vary 
significantly with respect to designation and teaching 
experience, upper faculty level and seniors have 
higher mean scores for impact on faculty. For impact 
on faculty gender and designation whereas for 
impact on university gender and teaching experience 
gives significant mean differences for the identified 
factors with p-value less than 0.05.

DISCUSSION
Several studies have been conducted on the bene-
fits and limitations of flipped classrooms12,13. Howev-
er, there is scanty data on the perception of teach-
ers at different levels of their experience who 
prepare and conduct these classes. Thus, the 
present study evaluated the difference in percep-
tion and opinions regarding flipped classrooms as 
an effective learning and teaching strategy of the 
faculty of BUMDC. Our results revealed that more 
than half of the studied participants had a moder-
ate perception of Flipped Classroom and more than 
one-third of those, who were female, had a highly 
positive perception of FC. The majority of our partici-
pants were females; 67.5% (133) and most of them 
belonged to basic health sciences. This can be 
explained by the fact that the sample was collect-
ed through the purposive convenience method, 
resulting in more data collection from the in-house 
faculty14. 

Our study found that the faculty did not perceive 
this technique to require extensive resources; this is in 
contrast to the findings of a study that found that the 
lack of resources and infrastructure is viewed as a 
major hindrance to the implementation of flipped 
classroom technique15. 57.4% (113) of the partici-
pants did agree that it requires extra effort to create 
online resources and 41.6% (81.9%) thought it 
needed the teacher to spend a lot of time prepar-
ing for class when using this technique. This percep-
tion is not unexpected as it is well recognized by the 
educators such as Snowden6. This concern has 
adequately been addressed in the twelve tips for 
flipped classrooms, where it is suggested that the 
faculty should be reassured that this is a one-time 
effort that promises to go a long way10.

Most of the participants either strongly agreed or 
agreed to the questions regarding the effectiveness 
of this strategy in encouraging collaborative knowl-
edge application and in motivating the students to 
generate, direct, and sustain their learning in a more 
effective way.16 This understanding of the faculty is 
expected to reflect positively during the implemen-
tation of the flipped classroom. These positive 

perceptions are in agreement with several existing 
studies4,17,18. Effective feedback is recognized as an 
essential component of the teaching and learning 
cycle19.  Most of the teachers in our study had a 
positive response to the questions related to feed-
back; 55.3% and 61.4% (109 and 120). This advan-
tage of flipped classrooms has been recognized in 
previous studies as well19,20.

Factor analysis of our results revealed that the facul-
ty perceived it as an impactful tool in three broad 
domains, namely faculty, students, and the universi-
ty. The younger faculty members (fresh graduates) 
were significantly more aware of the widespread 
impact of flipped classroom techniques on the 
students and the university. This may be attributed to 
them being more comfortable with the use of tech-
nology and with change.21 No studies have made 
any such deductions in the past.22 A remarkable 
finding from our study was that females and senior 
faculty had more positive perceptions regarding the 
effect of flipped classroom technique on the faculty 
and the students. This goes against the infamous 
‘technological gender gap’, where females have 
been linked with poor levels of confidence, perfor-
mance, and acceptance when faced with the use 
of technology23.

However, some existing studies are in concordance 
with our findings too, where female faculty members 
have shown a more favorable perception of flipped 
technique24.  Our findings also negate the common 
perception that senior faculty members are resistant 
to change and refuse the accept the benefits of 
new approaches25.

CONCLUSION  
The faculty at all levels of experience showed 
positive perceptions regarding flipped classroom 
technique. Based on the findings of this study, 
academic institutions ought to emphasize the value 
of flipping the classroom and introducing it at all 
levels. The faculty members' understanding and 
perceptions of this teaching strategy can be further 
enhanced through faculty training sessions. This will 
help to enhance the quality of instruction and the 
delivery of learning material. To apply this teaching 
style in their institutes, the faculty, students, and 
administration must collaborate to identify the 
implementation obstacles and then work together 
to address them.
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DISCUSSION
The diseases of the nasal cavity and PNS are among 
the most common pathologies which bump into the 
clinics of the ear, nose, and throat (ENT). Anatomic 
variations of the sinonasal region are also frequently 
observed, and they play a vital role in the dysfunc-
tional drainage of sinus cavities. Computed tomog-
raphy (CT imaging) is important to evaluate various 
pathologies of the nasal cavity and PNS. It allows us 
to assess the fine bony details related to the nasal 
cavity and PNS, anatomical variants, and disease 
progress of the sinonasal region. The CT imaging 

technique is now established as the overall best 
method for the evaluation of patients who are 
suspected of having complex anatomy and any 
aggressive lesion of the sinonasal region.

Sinonasal Framework
For a strong understanding of structural anatomy 
and variations of nasal and PNS regions, it is valuable 
to appreciate the various anatomical characteris-
tics and relationships of these structures to their 
surroundings. The lateral wall of the nasal cavity 
contains several structural characteristics and 

recesses that are critical for the extensive under-
standing of PNS morphology, such as nasal 
turbinates which are three to four bony shelves, and 
the three nasal meatuses which are spaces situated 
below each nasal turbinate. The sphenoid and 
posterior ethmoid sinuses drain into the superior 
meatus. The middle nasal meatus present between 
the superior and inferior recesses receives sinus 
drainage from the frontal, maxillary, and anterior 
ethmoid. 

The lower inferior nasal meatus receives drainage 
from the nasolacrimal duct. The sickle-shaped thin 
bony structure called uncinate process is a part of 
the ethmoid bone, which is sheathed by mucoperi-
osteum, situated medial and lateral to the ethmoid 
infundibulum and middle turbinate respectively. 
There is a pyramidal space called the ethmoid infun-
dibulum, which helps in facilitating the drainage of 
the frontal, anterior ethmoid, and maxillary sinuses. 
The uncinate process (UP) and ethmoid bulla have 
a gap in between called semilunar hiatus, that emp-
ties the ethmoid infundibulum. The osteo-meatal 
complex (OMC) is situated near the middle 
turbinate laterally posses openings of various sinuses 
like maxillary, ethmoid, and frontal. This is a collec-
tion of various anatomical features located within 
the middle nasal meatus like the uncinate process, 
middle meatus itself, infundibulum, frontal, maxillary, 
ethmoid sinuses, and anterior ethmoid air cells along 
with sinus ostia6-9.

Sinonasal Anatomical Variants and Sinusitis
Anatomical variations of sinonasal area were very 
common, and many authors classified these 
variants into four familiar groups: nasal septum varia-
tions for instance deviated nasal septum (DNS), 
middle turbinate variations like concha bullosa (CB), 
uncinate process (UP) and ethmoidal anatomical 
variations. 10-12 The DNS was the most common 
anatomical variant found in patients (48.8%) with 
acute/chronic or recurrent sinusitis. The structures 
like agger-nasi-cells and CB were almost similarly 
frequent (30.7%), and infraorbital cells or Haller cells 
were noticed in 11.5%. The UP anatomical variants 
were noticed in 18.2%, and the large prominent 
ethmoid bulla was seen in 10%10. The significance of 
anatomic structural variations requires attention in 
that way that these variations can impair the normal 
sinus drainage process of the associated sinus, 
which could result in various pathologies like inflam-
matory sinus diseases such as sinusitis. Generally, the 
anatomy varies from individual to individual globally 
and anatomical structural variations are harmless 
and are not diseases however, it may exist as an 
incidental finding in people with sinus infections10-12. 
The mucosa lining of the PNS is prone to infection 
and inflammation. Previously, Hippocrates specified 
that “In a person having a painful spot in the head, 
with intense headaches, pus or fluid running from 

the nose removes the disease" which may be 
described as sinusitis. It is the inflammation/swelling 
of the mucosal coating of paranasal sinuses (PNS), 
and the gaps that secrete mucus which is needed 
for the whole nasal passage to work effectively. This 
inflammatory condition called sinusitis is one of the 
most observed illnesses of the upper respiratory 
tract. The prevalence of sinusitis noticed globally 
says that it affects one in seven adults resulting in 
approximately fifty million individuals being diag-
nosed as patients of sinusitis annually13-15. This disease 
is increasing dramatically in epidemic proportions all 
over the globe. The conditions like chronic sinusitis 
and recurrent sinusitis have been recognized to 
influence adversely health-related quality of life 
within the community16.

Computed Tomography Significance for Anatomical 
Variants Evaluation
With the invention of FESS and CT, significant atten-
tion has been directed toward the anatomy of the 
PNS region. Detailed knowledge of anatomical 
variations in the PNS area is of critical value for 
surgeons executing endoscopic sinus surgery as well 
as for radiologists that are involved in the preopera-
tive work-up of the patients17-19. Harmless anatomical 
variations are considered normal and can be 
present in any individual. The importance of 
anatomical variants can’t be ignored as the 
presence of various anatomical variants produces a 
diversity of relationships to the structure in which 
they lie. The Sino nasal cavities possess a multitude 
collection of anatomic variants, few of which are 
significantly common and observed in most people. 
In 2015 it was revealed that there was no noteworthy 
difference in the prevalence of variable anatomical 
features of PNS or nasal cavity between patients 
with mild sinus disease progress versus moderate to 
severe sinus mucosal disease. However, evaluation 
of diverse anatomical variants in every routine 
CT-PNS obtained for rhinosinusitis is of significant 
worth except surgery is aimed. Importantly, for cases 
who are intending to undergo FESS or other skull 
base surgery, however, the caregivers need to be 
aware of variants, such as onodi cells, supraorbital 
cells, infraorbital Haller cells, and many others. There 
are chances of a higher rate of surgical complica-
tions if variants are overlooked19-26.

In the last few years, the most useful sinus surgical 
technique called functional endoscopic sinus 
surgery (FESS) has developed a gold standard, 
especially in the treatment of recurrent or chronic 
rhinosinusitis. Therapeutic outcomes rely on the 
preoperative evaluation of the patients. The radio-
logic CT scanning of the PNS displays appropriate 
sensitivity and good specificity for the early diagno-
sis of pathologies like rhinosinusitis and the detection 
of anatomical variations of the sinonasal region. 
And the pre-FESS evaluation workup is globally 

recommended to provide detailed visualization of 
normal, variable, and pathological structures of the 
sinonasal region. Surprisingly, one study reported 
that variations are common in chronic rhinosinusitis, 
and which are possibly associated with localized 
chronic rhinosinusitis as compared to diffuse one 
which involves a majority of the sinuses. Further 
stated that the anatomical variations are not associ-
ated with the incidence of polyps. Moreover, com-
puted tomography helps to reflect the disease 
severity, also, to some extent, the symptoms. Combi-
nation of medical history, physical examination, and 
in addition to it CT may increase the accuracy of 
diagnosing various sinus pathologies for instance 
rhinosinusitis27-29. 

With the invention of new surgical modalities like 
FESS and new radiologic investigations like CT scan-
ning, significant consideration has been directed 
toward the morphology of the nasal and PNS area. 
Comprehensive knowledge of anatomical varia-
tions in the PNS area is of crucial value for caregivers 
executing sinus surgery along with radiologists that 
are concerned with the patient's preoperative 
work-up. The diseases of the nasal cavity and PNS 
are among the most common pathologies which 
bump into the clinics of the ear, nose, and throat 
(ENT). Anatomic variations of the sinonasal region 
are also frequently observed, and they play a vital 
role in the dysfunctional drainage of sinus cavities, 
generally resulting in acute sinusitis followed by 
chronic sinusitis30-36. A study concluded that variants 
were highly prevalent on computed tomography of 
nasal and paranasal structures and the frequently 
observed variant was a septal deviation most of the 
patients had more than one variant present, also 
those subjects were more at risk to develop sinusitis37. 

Surprisingly similar studies were observed by another 
author who observed septal deviation as the most 
common anatomical variant and the occurrence of 
multiple anatomical variations in most of the 
patients. Moreover, in contrast to other studies, the 
author reported that the prevalence of anatomical 
variations does not describe the establishment of 
disease progress but may predispose it to operative 
complications. Hence, radiologists play a crucial 
role to identify and detect anatomical variants to 
provide a clear pathway to surgeons and reduce 
the chances of operative complications38. Interest-
ingly, one study stated that nasal and paranasal 
symptoms in SARS-CoV-2 positive subjects are usual-
ly rare when compared to the lower respiratory 
symptoms. But supporting the practice of computed 
tomography for the evaluation of nasal and para-
nasal structures for proper visualization39. The para-
nasal structures are a group of pneumatized spaces 
developed as an extension of the nasal cavities, 
eroding the adjacent bony structures. According to 
the research, some regions present a high risk for 
trauma and significant intraoperative complica-

tions, with the frontal and ethmoid sinuses being 
most frequently affected. Anatomical variations, in 
correlation with their inherent conditions, are added 
to surgical risks so the knowledge of these vital struc-
tures is critical for endoscopic surgeons as well as for 
radiologists contributing to the preoperative evalua-
tion of the patients, to avoid therapeutic letdown 
and complications. The gaining of an excellent 
definition of the sinonasal anatomy for a preopera-
tive evaluation can be done by computed tomog-
raphy which is the gold standard in the study of 
complicated structures, for providing accurate 
information on soft tissues, bony regions, and the 
presence of air cells, thus characterizing a highly 
sensitive method of imaging39-43.

Highlights of Nasal and Paranasal Anatomical Varia-
tions From 2015-2023
Nowadays increasing interest in FESS has put the 
characteristic distinguishable nasal and paranasal 
anatomy in the spotlight. Now in recent years, 
research about the correlation between anatomic 
variations of sinonasal region and sinusitis has been 
increasing in order to determine the clinical signifi-
cance of anatomic variants to prevent sinus muco-
sal pathologies, but still, it is a matter of discussion.  It 
is argued by several authors that some anatomic 
variants of sinonasal territory can cause sinus drain-
age obstruction, therefore becoming the reason for 
various sinus mucosal infections. Presently the 
modality of choice for the evaluation of nasal struc-
tures, sinuses along with its nearby relations, is com-
puted tomographic imaging. This imaging tech-
nique displays accurate information on both bony 
and soft tissue details along with the extent of 
disease within paranasal sinuses including adjacent 
structures. In contrast to ordinary radiography, CT 
imaging can undoubtedly display the fine bony 
anatomy and variations of the sinuses and OMC 
channels. The research showed that the signifi-
cance of anatomical variants of the sinonasal 
region is still controversial. The majority of authors 
believe that various anatomic variants can cause 
some way for the occurrence of recurrent rhinosi-
nusitis. 

Therefore, it can be summarized that the use of 
computed tomographic scanning is the best 
approach to visualize clinically significant anatomy 
and additionally the disease diagnosis of sinuses 
and nasal areas. Surgeons learn from their mentors 
the important instruction of sinus surgeries to spare 
as much as possible and remove as much as 
required. The choice of investigation for the patients 
who are expected for surgical interventions like FESS 
is computed tomography. It will assist the surgeons 
to visualize the anatomic structural features residing 
within the nasal and paranasal areas. Therefore, it is 
labeled as a ‘‘ROAD MAP OF FESS”. The paranasal 
sinuses are critically important having complex 

anatomical variations, and variable anatomical 
relations, hence CT scan is advisable for all patients 
who are undergoing surgical intervention, to 

prevent dreadful complications.39-40 The detailed 
workup of some previous studies from 2015 to 2023 is 
compiled in Table-1.
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Table-3 gives the comparison of mean scores of 
extracted factors with respect to studied parameters. 
For impact on the student, females have significantly 
higher mean scores as compared to male samples, all 
department on average have the same mean scores, 
however, mean scores for impact on faculty vary 
significantly with respect to designation and teaching 
experience, upper faculty level and seniors have 
higher mean scores for impact on faculty. For impact 
on faculty gender and designation whereas for 
impact on university gender and teaching experience 
gives significant mean differences for the identified 
factors with p-value less than 0.05.

DISCUSSION
Several studies have been conducted on the bene-
fits and limitations of flipped classrooms12,13. Howev-
er, there is scanty data on the perception of teach-
ers at different levels of their experience who 
prepare and conduct these classes. Thus, the 
present study evaluated the difference in percep-
tion and opinions regarding flipped classrooms as 
an effective learning and teaching strategy of the 
faculty of BUMDC. Our results revealed that more 
than half of the studied participants had a moder-
ate perception of Flipped Classroom and more than 
one-third of those, who were female, had a highly 
positive perception of FC. The majority of our partici-
pants were females; 67.5% (133) and most of them 
belonged to basic health sciences. This can be 
explained by the fact that the sample was collect-
ed through the purposive convenience method, 
resulting in more data collection from the in-house 
faculty14. 

Our study found that the faculty did not perceive 
this technique to require extensive resources; this is in 
contrast to the findings of a study that found that the 
lack of resources and infrastructure is viewed as a 
major hindrance to the implementation of flipped 
classroom technique15. 57.4% (113) of the partici-
pants did agree that it requires extra effort to create 
online resources and 41.6% (81.9%) thought it 
needed the teacher to spend a lot of time prepar-
ing for class when using this technique. This percep-
tion is not unexpected as it is well recognized by the 
educators such as Snowden6. This concern has 
adequately been addressed in the twelve tips for 
flipped classrooms, where it is suggested that the 
faculty should be reassured that this is a one-time 
effort that promises to go a long way10.

Most of the participants either strongly agreed or 
agreed to the questions regarding the effectiveness 
of this strategy in encouraging collaborative knowl-
edge application and in motivating the students to 
generate, direct, and sustain their learning in a more 
effective way.16 This understanding of the faculty is 
expected to reflect positively during the implemen-
tation of the flipped classroom. These positive 

perceptions are in agreement with several existing 
studies4,17,18. Effective feedback is recognized as an 
essential component of the teaching and learning 
cycle19.  Most of the teachers in our study had a 
positive response to the questions related to feed-
back; 55.3% and 61.4% (109 and 120). This advan-
tage of flipped classrooms has been recognized in 
previous studies as well19,20.

Factor analysis of our results revealed that the facul-
ty perceived it as an impactful tool in three broad 
domains, namely faculty, students, and the universi-
ty. The younger faculty members (fresh graduates) 
were significantly more aware of the widespread 
impact of flipped classroom techniques on the 
students and the university. This may be attributed to 
them being more comfortable with the use of tech-
nology and with change.21 No studies have made 
any such deductions in the past.22 A remarkable 
finding from our study was that females and senior 
faculty had more positive perceptions regarding the 
effect of flipped classroom technique on the faculty 
and the students. This goes against the infamous 
‘technological gender gap’, where females have 
been linked with poor levels of confidence, perfor-
mance, and acceptance when faced with the use 
of technology23.

However, some existing studies are in concordance 
with our findings too, where female faculty members 
have shown a more favorable perception of flipped 
technique24.  Our findings also negate the common 
perception that senior faculty members are resistant 
to change and refuse the accept the benefits of 
new approaches25.

CONCLUSION  
The faculty at all levels of experience showed 
positive perceptions regarding flipped classroom 
technique. Based on the findings of this study, 
academic institutions ought to emphasize the value 
of flipping the classroom and introducing it at all 
levels. The faculty members' understanding and 
perceptions of this teaching strategy can be further 
enhanced through faculty training sessions. This will 
help to enhance the quality of instruction and the 
delivery of learning material. To apply this teaching 
style in their institutes, the faculty, students, and 
administration must collaborate to identify the 
implementation obstacles and then work together 
to address them.
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DISCUSSION
The diseases of the nasal cavity and PNS are among 
the most common pathologies which bump into the 
clinics of the ear, nose, and throat (ENT). Anatomic 
variations of the sinonasal region are also frequently 
observed, and they play a vital role in the dysfunc-
tional drainage of sinus cavities. Computed tomog-
raphy (CT imaging) is important to evaluate various 
pathologies of the nasal cavity and PNS. It allows us 
to assess the fine bony details related to the nasal 
cavity and PNS, anatomical variants, and disease 
progress of the sinonasal region. The CT imaging 

technique is now established as the overall best 
method for the evaluation of patients who are 
suspected of having complex anatomy and any 
aggressive lesion of the sinonasal region.

Sinonasal Framework
For a strong understanding of structural anatomy 
and variations of nasal and PNS regions, it is valuable 
to appreciate the various anatomical characteris-
tics and relationships of these structures to their 
surroundings. The lateral wall of the nasal cavity 
contains several structural characteristics and 

recesses that are critical for the extensive under-
standing of PNS morphology, such as nasal 
turbinates which are three to four bony shelves, and 
the three nasal meatuses which are spaces situated 
below each nasal turbinate. The sphenoid and 
posterior ethmoid sinuses drain into the superior 
meatus. The middle nasal meatus present between 
the superior and inferior recesses receives sinus 
drainage from the frontal, maxillary, and anterior 
ethmoid. 

The lower inferior nasal meatus receives drainage 
from the nasolacrimal duct. The sickle-shaped thin 
bony structure called uncinate process is a part of 
the ethmoid bone, which is sheathed by mucoperi-
osteum, situated medial and lateral to the ethmoid 
infundibulum and middle turbinate respectively. 
There is a pyramidal space called the ethmoid infun-
dibulum, which helps in facilitating the drainage of 
the frontal, anterior ethmoid, and maxillary sinuses. 
The uncinate process (UP) and ethmoid bulla have 
a gap in between called semilunar hiatus, that emp-
ties the ethmoid infundibulum. The osteo-meatal 
complex (OMC) is situated near the middle 
turbinate laterally posses openings of various sinuses 
like maxillary, ethmoid, and frontal. This is a collec-
tion of various anatomical features located within 
the middle nasal meatus like the uncinate process, 
middle meatus itself, infundibulum, frontal, maxillary, 
ethmoid sinuses, and anterior ethmoid air cells along 
with sinus ostia6-9.

Sinonasal Anatomical Variants and Sinusitis
Anatomical variations of sinonasal area were very 
common, and many authors classified these 
variants into four familiar groups: nasal septum varia-
tions for instance deviated nasal septum (DNS), 
middle turbinate variations like concha bullosa (CB), 
uncinate process (UP) and ethmoidal anatomical 
variations. 10-12 The DNS was the most common 
anatomical variant found in patients (48.8%) with 
acute/chronic or recurrent sinusitis. The structures 
like agger-nasi-cells and CB were almost similarly 
frequent (30.7%), and infraorbital cells or Haller cells 
were noticed in 11.5%. The UP anatomical variants 
were noticed in 18.2%, and the large prominent 
ethmoid bulla was seen in 10%10. The significance of 
anatomic structural variations requires attention in 
that way that these variations can impair the normal 
sinus drainage process of the associated sinus, 
which could result in various pathologies like inflam-
matory sinus diseases such as sinusitis. Generally, the 
anatomy varies from individual to individual globally 
and anatomical structural variations are harmless 
and are not diseases however, it may exist as an 
incidental finding in people with sinus infections10-12. 
The mucosa lining of the PNS is prone to infection 
and inflammation. Previously, Hippocrates specified 
that “In a person having a painful spot in the head, 
with intense headaches, pus or fluid running from 

the nose removes the disease" which may be 
described as sinusitis. It is the inflammation/swelling 
of the mucosal coating of paranasal sinuses (PNS), 
and the gaps that secrete mucus which is needed 
for the whole nasal passage to work effectively. This 
inflammatory condition called sinusitis is one of the 
most observed illnesses of the upper respiratory 
tract. The prevalence of sinusitis noticed globally 
says that it affects one in seven adults resulting in 
approximately fifty million individuals being diag-
nosed as patients of sinusitis annually13-15. This disease 
is increasing dramatically in epidemic proportions all 
over the globe. The conditions like chronic sinusitis 
and recurrent sinusitis have been recognized to 
influence adversely health-related quality of life 
within the community16.

Computed Tomography Significance for Anatomical 
Variants Evaluation
With the invention of FESS and CT, significant atten-
tion has been directed toward the anatomy of the 
PNS region. Detailed knowledge of anatomical 
variations in the PNS area is of critical value for 
surgeons executing endoscopic sinus surgery as well 
as for radiologists that are involved in the preopera-
tive work-up of the patients17-19. Harmless anatomical 
variations are considered normal and can be 
present in any individual. The importance of 
anatomical variants can’t be ignored as the 
presence of various anatomical variants produces a 
diversity of relationships to the structure in which 
they lie. The Sino nasal cavities possess a multitude 
collection of anatomic variants, few of which are 
significantly common and observed in most people. 
In 2015 it was revealed that there was no noteworthy 
difference in the prevalence of variable anatomical 
features of PNS or nasal cavity between patients 
with mild sinus disease progress versus moderate to 
severe sinus mucosal disease. However, evaluation 
of diverse anatomical variants in every routine 
CT-PNS obtained for rhinosinusitis is of significant 
worth except surgery is aimed. Importantly, for cases 
who are intending to undergo FESS or other skull 
base surgery, however, the caregivers need to be 
aware of variants, such as onodi cells, supraorbital 
cells, infraorbital Haller cells, and many others. There 
are chances of a higher rate of surgical complica-
tions if variants are overlooked19-26.

In the last few years, the most useful sinus surgical 
technique called functional endoscopic sinus 
surgery (FESS) has developed a gold standard, 
especially in the treatment of recurrent or chronic 
rhinosinusitis. Therapeutic outcomes rely on the 
preoperative evaluation of the patients. The radio-
logic CT scanning of the PNS displays appropriate 
sensitivity and good specificity for the early diagno-
sis of pathologies like rhinosinusitis and the detection 
of anatomical variations of the sinonasal region. 
And the pre-FESS evaluation workup is globally 

recommended to provide detailed visualization of 
normal, variable, and pathological structures of the 
sinonasal region. Surprisingly, one study reported 
that variations are common in chronic rhinosinusitis, 
and which are possibly associated with localized 
chronic rhinosinusitis as compared to diffuse one 
which involves a majority of the sinuses. Further 
stated that the anatomical variations are not associ-
ated with the incidence of polyps. Moreover, com-
puted tomography helps to reflect the disease 
severity, also, to some extent, the symptoms. Combi-
nation of medical history, physical examination, and 
in addition to it CT may increase the accuracy of 
diagnosing various sinus pathologies for instance 
rhinosinusitis27-29. 

With the invention of new surgical modalities like 
FESS and new radiologic investigations like CT scan-
ning, significant consideration has been directed 
toward the morphology of the nasal and PNS area. 
Comprehensive knowledge of anatomical varia-
tions in the PNS area is of crucial value for caregivers 
executing sinus surgery along with radiologists that 
are concerned with the patient's preoperative 
work-up. The diseases of the nasal cavity and PNS 
are among the most common pathologies which 
bump into the clinics of the ear, nose, and throat 
(ENT). Anatomic variations of the sinonasal region 
are also frequently observed, and they play a vital 
role in the dysfunctional drainage of sinus cavities, 
generally resulting in acute sinusitis followed by 
chronic sinusitis30-36. A study concluded that variants 
were highly prevalent on computed tomography of 
nasal and paranasal structures and the frequently 
observed variant was a septal deviation most of the 
patients had more than one variant present, also 
those subjects were more at risk to develop sinusitis37. 

Surprisingly similar studies were observed by another 
author who observed septal deviation as the most 
common anatomical variant and the occurrence of 
multiple anatomical variations in most of the 
patients. Moreover, in contrast to other studies, the 
author reported that the prevalence of anatomical 
variations does not describe the establishment of 
disease progress but may predispose it to operative 
complications. Hence, radiologists play a crucial 
role to identify and detect anatomical variants to 
provide a clear pathway to surgeons and reduce 
the chances of operative complications38. Interest-
ingly, one study stated that nasal and paranasal 
symptoms in SARS-CoV-2 positive subjects are usual-
ly rare when compared to the lower respiratory 
symptoms. But supporting the practice of computed 
tomography for the evaluation of nasal and para-
nasal structures for proper visualization39. The para-
nasal structures are a group of pneumatized spaces 
developed as an extension of the nasal cavities, 
eroding the adjacent bony structures. According to 
the research, some regions present a high risk for 
trauma and significant intraoperative complica-

tions, with the frontal and ethmoid sinuses being 
most frequently affected. Anatomical variations, in 
correlation with their inherent conditions, are added 
to surgical risks so the knowledge of these vital struc-
tures is critical for endoscopic surgeons as well as for 
radiologists contributing to the preoperative evalua-
tion of the patients, to avoid therapeutic letdown 
and complications. The gaining of an excellent 
definition of the sinonasal anatomy for a preopera-
tive evaluation can be done by computed tomog-
raphy which is the gold standard in the study of 
complicated structures, for providing accurate 
information on soft tissues, bony regions, and the 
presence of air cells, thus characterizing a highly 
sensitive method of imaging39-43.

Highlights of Nasal and Paranasal Anatomical Varia-
tions From 2015-2023
Nowadays increasing interest in FESS has put the 
characteristic distinguishable nasal and paranasal 
anatomy in the spotlight. Now in recent years, 
research about the correlation between anatomic 
variations of sinonasal region and sinusitis has been 
increasing in order to determine the clinical signifi-
cance of anatomic variants to prevent sinus muco-
sal pathologies, but still, it is a matter of discussion.  It 
is argued by several authors that some anatomic 
variants of sinonasal territory can cause sinus drain-
age obstruction, therefore becoming the reason for 
various sinus mucosal infections. Presently the 
modality of choice for the evaluation of nasal struc-
tures, sinuses along with its nearby relations, is com-
puted tomographic imaging. This imaging tech-
nique displays accurate information on both bony 
and soft tissue details along with the extent of 
disease within paranasal sinuses including adjacent 
structures. In contrast to ordinary radiography, CT 
imaging can undoubtedly display the fine bony 
anatomy and variations of the sinuses and OMC 
channels. The research showed that the signifi-
cance of anatomical variants of the sinonasal 
region is still controversial. The majority of authors 
believe that various anatomic variants can cause 
some way for the occurrence of recurrent rhinosi-
nusitis. 

Therefore, it can be summarized that the use of 
computed tomographic scanning is the best 
approach to visualize clinically significant anatomy 
and additionally the disease diagnosis of sinuses 
and nasal areas. Surgeons learn from their mentors 
the important instruction of sinus surgeries to spare 
as much as possible and remove as much as 
required. The choice of investigation for the patients 
who are expected for surgical interventions like FESS 
is computed tomography. It will assist the surgeons 
to visualize the anatomic structural features residing 
within the nasal and paranasal areas. Therefore, it is 
labeled as a ‘‘ROAD MAP OF FESS”. The paranasal 
sinuses are critically important having complex 

anatomical variations, and variable anatomical 
relations, hence CT scan is advisable for all patients 
who are undergoing surgical intervention, to 

prevent dreadful complications.39-40 The detailed 
workup of some previous studies from 2015 to 2023 is 
compiled in Table-1.

Flipped Classroom Learning among Medical and Dental Faculty of Bahria University Medical and Dental College


