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Abstract

Background: Diagnostic imaging of the head is used with increasing frequency,
and often includes the paranasal sinuses, where incidentaliogiaaifs are found.
Evaluatingthe clinical elevance of such findings challenging, and for the patient
such incidental findings can give rise to concern if they are-m@parted. Studies

of incidental findings in the paranasal sinuses have been conducted mostly in
patients referred for diagnostic imaging, hence the prevalence in the general
population isnot knownThere is little study in Ethiopia.so this study will contribute

to strong evidence in the field.

Objective:To assessthemagnitude of incidental Rranasal sinuabnormalities
andactors associated with the magnitudef incidental paranasal sinus
abnormalitieson brain MRI done for patients with other CNS problems in NISIR
and Nolotdiagnostic centarin Bahir Dar

Method;An institutionatbasd crosssectional study wasconducted and

Systematic mdom sampling technique wased to select study paipants.

To collect necssary data structured questionnair@sadministeredMRI soft copy
imageswereassessed by Radiologist.Data wasentered using EpiDatzersion 4.6
software andexported t&PSS software version 2&he associatiobetween the
incidental paranasal sinus abnormalities on brain MRl and independent
variablesvas assessed using simple binary and multivariablelogisti@gression
analysis. Insimplebinary logistic regressionvariables witha p-value, of less than

0.25 were selected formultivariable analysisand in multiple binary logistic
regression analysis vari@s with a P-Valueof less than 0.0bas considered
statisticaly significantFinally, the analyzed data were described using tables,

figures accordingly

Resultof two hundred twentyeight patients, 132(57.9%) had one or more than one
incidental paranasal sinus finding seen. the maxillary sinus was the most commonly
affected sinus group followed by the ethmoid sinus. frontal sinus was the least to
have incidental abnorméks. Significant Mucosal thickening was the most

common type of abnormality seen followed by retention cyst/polyp. The prevalence



of incidental paranasal sinus abnormalities was significantly associated with
Retroviralinfection (AOR:3.273, Cl 95%:1.158.327, Rvalue of 0.026), diabetes
mellitus (AOR:2.895, CI 95%:1.008.327, P value 0.049), and Allergy
(AOR:2.932, 95% CI:1.018.435, P value 0.046). there was no significant
relationship seen between age of the patient, gender, smoking history, place
resdency occupation, brain tumor, hypertension and seizure, meningitis with a P

value of > 0.05.

Conclusiort Our findings revealed that the proportiasf paranasal sinuses
abnormalities in asymptomatic patients waghhat 57.9%A significant correlation
was observed between Diabetes Mellitus, Allergy history, and retroviral infection
with incidental sinus finding®ur findings significantly contribute to the
knowledge of incidental sinus findings in patients. It will help the radiologists
determine the rel@nce of abnormal findings and consider the possibility of the

development of unexpected abnormalities

Keywords; Magnetic resonance imaging, paranasal sinus, incidental

abnormalities
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1.Introduction

1.1 Background

Para nasal sinuses are hollow-fdled cavities in human facial bones, whicttt an
essential role which includes reducing skull weight, humidifyind sarming inhaled

air, pressure control within the nasal cavity, also trapping dust particles. There are four
combined Para nasal sinus#gseare maxillary, frontal, and sphenoid sinuses as well as
ethmoid air cells by abundant inter and intradividual similarities. Three esseal
components make up the paasal sinus: thin natural mucus secretions, normally
working hairlike cilia that exchange mucus out of sinuses, and an open sinus drainage

opening known as the sinus osti(ih

Diagnostic imagingof the head and nedkre used with increasing frequency and often
includes the paranasal sses where incidental abnormalitiesuch as mucosal
thickening, polyps, retention cysts, and fluid, are often found, but the clinical relevance of
these findings feen remains uncertain for radiologists and ear, nose and throat surgeons.
For the patient, such findings can cause unnecessary concern, and for the health system,

they can potentially lead to unnecessary ¢@sts

CurrentlyAvailable imaging techniques include computed tomography (CT), magnetic
resonance imaging (MRI), and positron emission tomography/computed tomography
(PET/CT). Each of these modalities offers certain advantages, and each has
disadvantagesvhen compred with the other techniqueNotably, plain films are no
longer considered to be a part of the primary imaging armamentarium. At best, they give
only an overview of the anatomy and underlying pathology, as they are limited to
displaying threadimensional structures in a tadimensional plane. CT and MR imaging
have the advantage of being able to show fine anatomic detail in serial tomographic
sections, thus eliminating the gross volume averaging inherent in plainf@jms
Contrastenhancd CT is the current radiologic criterion standard for the evaluation of
sinus disease. MRI is generally reserved only for complex cases. Soft tissue contrast is
better with MRI so, neoplasms, orbitaihd intracranial complications, and fungal

sinusitis can be better evaluated with ibtlB Tl-weighted imaging (T1WI) and F2



weighted imaging (T2WI) are required because o¥dhability of signal intensity of

Sino nasal secretions caused by protein eptration. Fasuppressed contrashhanced
T1WI are employed for the evaluation of complicated sinusitis or suspected neoplastic
disease. Differentiating tumors from infections of the Sino nasal cavity may be best
achieved witlrcontrastenhanced MR4)

1.2 Statement of the problem

The primary concern to the radiologist evaluating the paranasal sinuses and nasal fossae
is theidentificationof any osseous changes or variations, noting the presence of abnormal
softtissue disease and its possible extension beyond the Sino nasal cawititss

characterization of théiseasg3).

Inflammatory disease is the most common pathology involving the paranasal sinuses and
nasal cavies Mild mucosal thickening, primarily within the maxillary and ethmoid
sinuses, iIs common, even in asymptomatic individuals. In contrast, acute sinusitis is
characterized by the presence offhird levels or foamyappearing sinus secretions and

is typically caused by a viral upper respiratory tract infection. In chronic sinusitis,
changes include mucoperiosteal thickening as well as osseous thickeningsaiubhe
walls.Soft tissue findings suggestive of sinusitis are best detected on T2WIs, as they are
often high in signaintensity An exception is chronic sinus secretions that have become
so desiccated that they yield no signal on either T1 or T2WIs agdmmic an aerated
sinugb).

Globally Many studies showed that incidental paranasal sinus abnormalities are
common findings on brain MRI images done for other CNS problems. Among
the commonly detected abnormalities, mucosal thickening involving the
ethmoidal & maxillay sinusesare the highest. Up to 6mm thickness was seen

in asymptomatic individuals. Hence, it is recommended that reporting such

findingsareunnecessary unless there are concomitant clisicaptomg2-4, 6-11).

There isonly one studydone in Ethiopia so fawn the prevalence of incidental paranasal

sinus abnomalities on brain MRI for other CN$dications. Butthe study did not



include associatedactors that affect the prevalence ahcidental paranasal siau

abnormalities on brain MRI for Asymptomatic patients. This study will try to fill this gap.

There is no study done in Bahir Dar regardihg prevalence of incidental paranasal
sinus abnormalities and associated factorson Brain MRI for patients with Oih®
indications.so this studyan be used asbaseline for future stuels

1.3 Significance of the study.

The importance of knowing theagnitudeof incidental paranasalbnormalities orrain

MRI for asymptomatigpatientsin the general populatiois to avoidroutine repors by
Radiologists Routine reportingf such findings prone the patient to unnecessary further
investigations Trying to manage such incidental findings surgically are commonly

associated witha negative surgical result.

This study heds to find outfactors thatffect thenagnitudeof incidental paranasal sinus
abnormalities on brain MRI forsgmptomaticpatients angill help the decision of

radiologistsand treating physiciarfer subsequent patientanagement

Since hee is no studylone in this areeegardingthe prevalence of incidental paranasal
sinus abnormalities and associated factors on Brain MRI for patweith other CNS
indicationsthis study can be used as baseim@rmation forthe Ethiopian ministry of
health, Amhara hath bureau, Bahir Dar Universijtgnd norgovernmental organizations

for future studyand enable them to suggest appropriate interventions.



2. Literature review

2.1 Magnitude of paranasal sinus abnormalities on Brain MRI on Asymptomatic

Patients

A retrospective study was carried out to determine the prevalence of abnormality in the
paranasal sinuses in a British populationihg MRI scans for neurological signs and
symptoms. The T&veighted scans of 130 patients weredstd. Abnormalities includd
mucosal thickening, fluid levels, sinus opacificatiamd retention cysts/polyps. Of the
patients studied, 49.2 percent showed one or more abnoeesafiticosal thickening was

the most common abnormality noted and the ethmoid sinugesthe most commnly
affected9).

Another Korean study done to evaluate incidentally observed thickened mucosa of
paranasal sinuses on brain M& patients without evidence of sinusitis showed that
among 82 adults aged over 20, the mean mucosal thickness at the most thickened portion
of PNS regardless of their location was 3.5mm with SD of 1.5mm. The mucosal
thickening was observed more commommty maxillary (79 patients) & ethmoid (80
patients) sinuses. It was concluded that mucosal thickening of up to 6.5mm was a
common finding on brain MRI of patients without evidence of sinusitis arthccuracy

of 95%(7).

A Cross-sectional survey of paranassihus MRIswas done on schoolchildren tite
University of Oulu, Finland from Apfl May 1998 to determine the frequency of sinus
abnormalities among otherwise hégltchildren attending school. Twenrtyur children

were stdlied aged 89 years, and abnormalities were seen irbQ24 of the childrenin

the maxilary sinusesFrom ths study it was concluded thatbamormal sims MRI
findings are commoramong otherwise healthy children. As incidental findings, these
should be iterpreted as normal and do not indicate any need for treatment in children

imaged for purposes other than sinus diggade

According toa crosssectional studydone in Kuala LumpyrMalaysia on 115 gaents
from 2007 to 2008 to investigate the prevalence of incidental sinus abnormalities on CT

& MRI imaging of the head & identify if there is any correlation between patient

4



symptomatology & imaging findings, the prevalence of incidental sinus abnaewalit
was found to be between 29.5% & 85.2% for MRI, depending on the-Mauttay
grading system. There was no significant difference between different age groups or
gendergl3).

Randomly and independent of medical history, 982 participamdgerwentMRI of the

head as part of a large public health survey in Norwayeénperiod between July 21,
2007, and December 10, 2008inus Opacifications were found in 66% of the
participants. Mucosal thickenings were found in 49%, commonly in the maxillary sinuses
(29%). Other opacifications occurred in the anterior ethmoid (23%3terior ethmoid
(21%), frontal sinus (9%), and sphenoid (8%). Polyps and retention cysts were also found
mainly in the maxillary sinuses in 32%. Fluid was observed in 6% of the MRIs. From this
study, it was concludedhat Knowledge of incidentakinus opacification is important
because it can affect clinical practide).

A crosssectional hospitabased study of 118 patients was damBhairahawa, Nepal

from April to September 2014. MRIsere evaluated fothe presence of any abnormal
findings in sinusesRandom probabilistic sampling was carried out. The sinuses were
normal in 51 patients and abnormal in 67 patients. The most common abnormality was
mucosal thickening followed bgpolyp, cyst, massand fluid level respectively. 50 of 67
(74.6%) positive fidingswereobserved as mucosal thickening while polyp was seen in
13 patients (28.4%). Similarly, both mass and fluid level was seen in 3 (15%)

A prospective hospitabased study was done ireganBetweenJune 1, 1991, and April
30, 1992on atotal of 325 patients who underwent MRIfor suspected intracranial
diseasdo investigate the prevalenoé abnormalities oparanasasinus on brain MRIn
asymptomatic  subjecinus abnormalities were seen on MRI in
153 (47.1%) of 325patients Subjectsolderth&Oyears had asignificantly higher
frequency of sinusbnormalitiesonMRI(49.8%)vsthoseyounip@n50years (39.5%)
(P<.05). The maxillary sinus abnormality was aled in 99 pagnts (38.5%) and the
ethmoidsinusabnormalitywasobservésfin  (20.2%) (P<.01Yhe most common

abnormalitywas mucosathickening in the maxillary and ethmasthug16).



Similarly, a retrospective study was done on 115 patierdrivate diagnostic centén

Addis Ababa, Ethiopia to deteme the prevalence of incidental abnormalities of PNS o
T2W Brain MRI, 66 were males and9 were females. Of all, 62.2% showed
abnormalities in at least one of their sinuses. Significant paranasal mucosal thickening of
more than 3mm was the commonest iimgd followed by the presence of polyps or
retention cysts. The most involvesinus groups were the ethmoid anbxillary
sinuses.This study concluded that PNS abnormalities are common findings in MRI scans
done for other neurological proble(8%

2.2 Factors Associated witlthe magnitudeof incidental paranasal abnormalitieson

brain MRl On asymptomatic patients.

A Prospectivestudy on404 patients was caed out atAarhus Universig Hospital,
Denmark from May 1996 tépril 1997 to evaluate the significance of the findings by
relating them to the presence of sinusitis symptoms, allergy, smokiitg, laalol seasonal
variations. 128 cases (31.7%) of the 404 images showed abnormalities in one or more of
the 8 paranasal sinuses. When the left and right sinuses were considered together,
abnormalities were most commonly seen in the maxillary sinuses%33oflowed by

the sphenoid (4.2%), the ethmoid (3.2%) and the frontal sinuses & .3ig)ificantly

higher incidence was found in the winter perimdthere was no significant relationship
between paranasal sinus abnormalities and sex, age, allergyingnmalbits, previous

events of sinusis or frequent events of cold®).

A prospective studyas conducted inthe pedatric radiology department, among 147
children aged between 0.2 to 22.7 years in Stuttgart, Germany from January to April
2004. 61% of them had one or more salient findings in theanaaal sinuseshile 48%

had mucosal swelling in their paranasal casitiThe prevalence was higher among
children below 10 years of age (50%). No correlation was seahigtory of headache,
snoring, asthmaallergies gender or place of residenc&rom this study Mucosal
swelling in paranad sinusess a frequent incieintal finding in children. The initiation of
treatment should be based on clinical symptoms and not on radiological abnormalities
along11).



A prospective, crossectional study was carried out on 600 patients to assess the
prevalence of nasal and paranasal sinus abnormalitiegdanian patients at Adarak
hospital, Jordan from May 2018 to October 2018.0f the 600 patients (445 MRI, 145 CT
scans), sinus pathology was observed in 170 patients (28.33%). The most common sinus
abnormality was mucosal thickening (n=135, 79.41%), ve#ld by complete
opacification and cysts. A significant correlation was observed between sex, Sino nasal

symptoms, facial pain, and asthma in both sipathology and nasal pathol¢gy

Anintuitionalbasedetrospective study was carried autAnkara, Turkepn 839 patients
who had brain MRI for possible intracranial lesidmsinvestigate the prevalence of
incidental paranasal sinus abnormaliesiassociated factoidf the 839 patients, 45.5%
showed one or more sinus abnormaditi@he prevalence of sinwbnormalities was
significantly higher in winter (50.6%) than in summer (40.3%) (p=0.003). While
sphenoidal sinus lesions did not show significant seasonality (p>@-.08bal, maxillary

and ethmoidal sinus lesions were significantly more common in wintarithaummer
(p0.05).Paranasal sinus abnormality is a frequent incidental brain MRI finding which is

more commonly detected in win{@r7).

Similarly,an institutionatbased crossectional study was done in Glasgow Scotland
between Januard®90 and May 1990 oh33 patients with a suspected intracranial lesion
undergoingVMRI. Abnormal sinuses were present in 45 percent of MR imagesrpexd

on men compared to 34 pent of those on women but this difference was not
statistically significant. There was no relationship between age group, type of
neurological abarmality seen on MRI or smoking haband the presence of sinus
abnornalities(18).

crosssectional study wa done on 1350 participants irapan toinvestigated the
association between diabetes and the preseh paranasal sinudiseaseOf the 1350
participants (mean age, 61.6 + 10.0 years; 71.6% men), 220 diabetes cases were
identified. Paranasal sinus disease was diagnosed in 151 adults. The a@jlst#d
having paranasal sinus disease was 1.74 (95% confidence interval [CH2.Z71)2in

those with diabetes. The odds of having paranasal sinus disease increased with HbAlc
levels. (P for trend = 0.01@)9).



3. Conceptual Framework

Figurel:Conceptial framework for the magnitud# incidental finding of paranasal

sinus abnormalities and its associated factors on Brain MRI study.



4. Objectives of the study

4.1 General objectives

To assesshe magnitudeof incidentalPNS abnormalitiesand associatethctorson

Brain MRI donefor patients with other CNS problems in NiamdNolot Diagnostic
centes.

4.2 Specific objectives

To detemine the magnitudefincidentalPNS MRI abnormalities in Nisir and Nolot
Diagnostic centers.
To identify factos associated witincidental PNS abnormalities on brain MR

Nisir and Nolot Diagnostic centers.



5. Methods and materials

5.1 Study area and period

The study wasconduced at Nisir and Nolot Private Diagnostic centgr Bahir Dar,
Ethiopia. Nisirand NolotPrivate Diagnostic centgairethe only Diagnosticentes that
haveMRI machines in Bahir Dar city.An average of 1440 paties had brain MRI at both
diagnostic centers per year.

Bahir Dar is the capital city of the Amhara region in northern Ethiopia. It is a port on the
south shore of the huge inland Lake Tana. It is 580km far from Addis Abhathssa
population318,429(2016)(20).

Nisir and Nolot private diagnostic centers are two of the three ditigraenters irBahir

dar, and they are the only diagnostic centers with MRI machines, which have 4
radiologists,5 nursesnd 3 radiology technicianslhey giveradiologicmedical service

and undertake academic activitiestle training of radiologist® the collaboration with
Bahir Dar University The study period wom February2022 to May2022

5.2 Study design

The study design ianinstitutionatbased crossectionalktudy.

5.3 Population

5.3.1Source population

All patientswhohadbrain MR atNisir and NolotDiagnostic centex

5.3.2 Study population

All selectegpatientswho hadBrain MRI evaluation foanindication other thn paranasal
sinus diseasm Nisir and NolotDiagnosticcentes in the period betweeRebruay 2022
andMay 2022G.C.

5.4 Sanple size determination

Sample size determination for the first objective

10



The sample size waslculated using singleopulation proportion formulaonsidering
the prevalence of incidental PNS abnormalities is (&295% level of confidence, 5%

level of significance and 5% marginagrror.
n=Zpq/d where
z is Cl of 95% which is 1.96

P isthe proportion of patients who havacidental PNS abnormalities on brain
MRI done for other CNS problems.

d isthemargin of error which is 5%
n=1.96x0.622x0.3780.05=362
Using correction formula

nf=n/(1+n/N) where N ighe estimated total population, frothe last 4math's
report there were#otal of 480 patientwho hadbrain MRI in both diagnostic

centers.

So nf=362/ (1+362480) =207

Then usinga 10% nonrespondent rate

The final ample size will be 228

Sample size calculation for the second objective

From the previous studydiabetesvasassociated witlincidental paanasal sinus
abnormality with having (AOR 1.74 95% CL.12 2.7l1and P value of
0.019(21) .using power 8Adding a nonrespondentate of 10% and usinga

correcton formula the sample size is&0

11



From the previousther study, smoking historywas associated with incidental
paranasal sinus abnormality with havilgQR 2.9; 95% CI, 0.918 to 9.00B;
value=0.0054(22). using power 80, Adding a narspondent rate of 10%, and

using a correctio formula the sample size is.79

The sample size calculation usiagingle population proportion is largédranthe

factor ® the final sample size is 228.

5.5 Inclusion and exclusion criteria

5.5.1 Inclusion criteria
All patients whohad Brain MRI evaluation foran indication other than paranasal
sinus abnormalities in Nisiand Nolot Diagnostic centers in the time between
February2022 andviay 2022G.C.

5.5.2 Exclusion criteria
Patients who hadeoncomitant clinical diagnosis of acute or chronic sinusitis.

Patients with severe head & facial trauma.
Patients who hathcial orparanasal surgery
Patients with incompletely filed clinical data

5.6 Sampling procedures
A systemic random sampling technic was usedelect the study participan®ll the

patients in each diagnostic center with brain MRIdaiindication otherthan paranasal
sinus disease in the study metiwere given a serial numb@y using constaninterval

*k, which wascalculated by dividing the total populatisize bythe desird sample size
it becane k =2. So the sample wdaken in every other patieto dotain a total sample

size of 228. The first sample waslected usinthelottery method.

12



5.7 Variables

5.7.1 Independent variables:
Age,Gender OccupatiorPlace residerBmoking history,Allergy historyglinical

indication, ChronidMedicallllness

5.7.2 Dependent variables:

Incidental Paranasal sinus abnormalities

5.80perational definitions
PARANASAL SINUSES;Four pairs of hollow, aifilled spaces located within the bones
of the face that surround th@sal cavityand are connected to the nose $pall

openings. They are named the frontal, maxill@thmoid, and sphenoid sinugz3).

PARANASAL SINUS ABNORMALITY; when normally ai-filled spaces are opacified
or when there is thickened mucosa.

INCIDENTAL FINDINGES: An incidental finding, also known as arcidentaloma,
may be defined aan incidentally discovered mass or lesion, detected by CT, MRI, or

other imaging modality peasrmed for an unrelated reag@d).

MUCOSAL THICKENING; Mucosal thickening is an inflammatory reaction with
hyperplasia of the mucous lining of the paranasal sind$és.condiion is caused by
trauma, infections, chemical agents, foreign body reaction, neoplasmairway
conditions such as allergies, rhinitis, or asthma.it is considered normal mucosal

thickening when it measures 3mm or |€25)

CIGARETTE SMOKER;Thedefinition of a cigarette smoker ke CDCis a person
that has smoked 100 cigarettes in their lifetime and currenthkesreither every day or
some day6).

5.9 Data collection tools and procedures

A structured questionnairevas developed based on study objectives and available
literatureAfter oral informed consent taken from patientspci®-demographic
characteristics related to aggendejoccupatiorplace of residentsclinical indication
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Smoking history Allergyhistory,and chronic medical illnesgere properly recorded for

each subject

Brain MR Images wereacquira@ using 0.3 T strength MRscannerswith standard
protocol. Images weracquired withan axial plane in T2 weighted with 5 mm slice
thickness, slice gap of 1.5 mieind FOV of 140 mm x 140 mm. In T1 weighted sagittal
plane, T2 waghted sagittal plane with 5 mm slice thickness, slice gap of 3.3anch
FOV of 213mm x 213 mm. Coronal plane acquisition Badtintravenous gadolinim-
based contrast images wallsoinclude MRI soft copywasassesselly a Radologist and
the findings vereproperly recorded for eacubject

5.10Data quality control
The ompleteness and contacy of the collected dataere checked on daily bases

during data collection by the principal investigator. Whenever there appears
incompleteness and ambiguiily recording, the fled information formatswvere cross
checked with source datindividual records with incompletdatawere excludedfrom
the study Data entryhave done by standardized and consistent procedures with clear

instructions to ensure data djba

5.11 Data processing and analysis

Datawereentered using EpiDatgersion 4.6and sehfor analysis using SPS&rsion 3.
Simple tabulation and descriptive statistics using ctalssand frequency tableereused
to look forthe magnitudeof incidertal paranasal sinus abnormalities on brain Mé&d
ratio were used to look for the association ofiagnitude of Incidental paranasal
abnormalities on brain MRIith other variable®y using sinple binary and mulirariable
logistic regression analysiariables havinga p-value less than 02inthe simplebinary
logistic regression analysisvere added to the final multivariable logistic regression
analytic process. Independent variables havingvalpe less than 0.05 ithe analysis
were considered a significan associatiomulticollinearity was cheked among
independent variables througfe variance inflation factor(VIF) and the observations in

the dataset are independent of exdlchr.
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5.12 Ethical considerations

Before conducting the study, passion and appval letter from TGSH management

and research review committee of Bahir Dar University College of medicine and health
sciencehave been receivedinformed consentvas obtainedfromthe participants of the
study and theywere told they can discontinue wherex they want. During the data

collection procedure, patient privacy and confideitjialerekept to the maximum.

5.13 Dissemination of research finding

Based on the findings, after conclusion and recommendation, one soft copy and two hard
copies of theresearch paper will be submitted to Bahir Dar University Collefye
medicine and health scien€e. clinical RadiologyDepartment,NISIR, and NOLOT
Diagnostic centexThe result will also be distributed to the library and departnoént
otolaryngologySubseqgently,attempts will be made to preserdtiscientific conferences

and publish iin scientific journals.

6. Result

6.1. Sociodemographic characteristics
A total of 228patientswere studied witlaresponse rate of 100%amnong the total of 228

patients,117 (51.36) were male and 111(48.7%) are fema@he a@e of the patients
ranged from 1to 85 years.The highestumber of patients was ithe 15-64years, age

group (77.6%) followed bythe age group o65 yearsand abovg12.7%6). The lowest
numbers opatientswere intheage group 414 years of age comprising 266 The mean
age of the patients w#89.7 £19.2) yearsThemajority of the patients140 (61%) were

live in the urban area.7.6 %). The majority of 21393.4 %) of the respondents weer
Amhara inethicity (Table 1)
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Tablel: Sociodemographic characteristmfspatientsseen at NISIR and NOLOT

diagnostic centers from February 2022 to may 2022GC.

Variables Category Frequency Percent (%)
Sex Male 117 51.3
Female 111 48.7
Age rangeyear9 0-14 22 9.6
1564 177 77.6
>=65 29 12.7
Residency Urban 140 61.4
Rural 88 38.6
Occupation Employed 82 36
Farmer 64 28.1
Merchant 17 7.5
Othergretired, have 65 28.7
no work)
Ethnicity Amhara 213 934
Agew 14 6.1
Others 1 0.4
Religion Orthodox 206 90.6
Muslim 17 7.5
Protestant 4 1
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Marital status Single 63 27.6

Married 159 69.7
Divorced 1 0.4
Widowed 5 2.2

6.2, Patient's clinical indications
Among the 28 patients, the most common clinicalindication bvain MRI wasbrain

tumor which waseen in 73 patients (32%), followed hytroken 36 pdients (15.8%),
meningitis in 35patient$15.3%%), seizure 28(12.28). The Othendicationsincluded
headach@&ncephalitis, posttraumatic brain injury, a neurodegemrative disorder,
congenital anomadis etc. in 56 patients (24.96).

Figure2:Patien's clinical indications for brain MRIat NISIR and NOLOT diagnostic
centers from February 2022 to May 2022 GC.
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6.3, Chronic medical iliness
One hundredeight (47.4%) havea chronic medical illness, the most common chronic

medical illness identified is hgstension 4137.96%), followed by retoviral infection
24(2.22% the ress were bronchial asthma 2720.3®6) and diabetes mellitus
21(19.44%.

Figure3:Chronic medicalliness dentified from patients who hdtain MRIs other than
paranasal sinus disease indications at NISIR and NOLOT diagnostic centers from
February 2022 to May 2022 GC

6.4 Magnitude and Distribution of paranasal sinus findings

Among the 28 MRI scans, 13257.9%) patientsshowed one or mongaranasal sinuses
incidentalabnormalitiesTheright, the left and bilateral considergdgether, thenost
commonly invohed sinuses were the maxillary agithmodal groups as seen in
10552.76%)and 6§34.170) of the totabatients respectivelghe frontal sinus is the
least to have incidental findings 4(2.98%).
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Table2:Magnitude andlistribution of abnormal paranasal sinuesgings onbrain
MRIseen at NISIR and NOLOT diagnostic centers from February 2022 to may 2022GC.

Paranasal sinus Frequency(n=132) Percent (%)
Right Maxillary 25 18.9
Left Maxillary 25 18.9
Bilateral Maxillary 55 41.67
Right Frontal 3 2.27
Left Frontal 1 0.75
Anteriorethmoid 33 24.45
Posteriorethmoid 35 26.51
Right sphenoid 5 3.78
Left sphenoid 8 6.5
Bilateral sphenoid 9 6.8

6.5,Pattern of incidental paranasal abnormalities
The abnormal sinus fiings were categorized into fivgroups, naraly mucosal

thickening, retention cygpolyp, airfluid level, total opacification, and more than one

finding.

The total number of abnormalities was more than a hundred percent because multiple
answers were possible. From the total number @bnormal paranasal findings,
126(63.6%%) patients kowed mucosal thickenin@1(15.6%%) patients showed retention
cyst/polyp,25(12.62%) patients showed multiple abnormaldie their paranasal sinuses,

12 patients(6%) hadtotal sinus opacification, and 4patient&{Rdemonstrated @afluid

level.

Significant nucosal thickeningof more than 3mmwas the most common incidental

finding, and both total sinus opacificatiandair-fluid levels weretheleast frequent.
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Maxillary sinus was the most common sinus involvethircosal thickemg, found in60
out of the 26 (47.6%). Some of the patients hadsinus involvemanimultiple sites.
Among thesixty patients withmaxillary sinus involvemen6(60%) had bilateal sinus
mucosal thickening, 12(.6%) patients had left maxillary sinusucacsal thickeningand
11 (18.3%%) had right maxillarynucosathickening.

Therewere 52(41.246) patients with mucosal thickening of ethmaid cells, of which,
28(53.84%) had posterior and24(46.16%) had anterior ethmoid air cells. 18.(73%)
patients had spheid sinus mucosal thickeninhe fontal sinus was the least involved
sinus found ironly 3 of the 26 (2.38%).

The other commonly detected incidental abnormality thapresence of a retention cyst
or polyp which were grouped together. In the maxlksinuses alone these were found in
16(51.6%) of patients while the frontainuses were least involved as on{$.2%)

patient has this finding.

More than one type of abnormalityasseen more in theaxillary, 20(80%) and
sphenoid 3 (1%) sinuses, theommonest combination beilsggnificant mucosal
thickening angresence of retention cyst or polyp

The hghest incidence of total sinus opacificatwwas7(58.36) and airfluid level3(25%)

wasseen in the maxillary sinuses
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Table3Summary othe pattern of &normalities seen in the PNShyainMRI at NISIR
and NOLOT diagnostic centers from February 2022 to may 2022GC.

Paranasal sinus Mucosal Retention Air-fluid level Total More than

thickening cyst/Polyp opacification one
findings

Right maxillary 11 6 3 2 3

Left maxillary 13 7 3 2

Bilateral maxillary 36 3 1 15

Right frontal 3

Left frontal 1

Bilateral frontal

Anterior ethmoid 24 5 3 1
Posterior ethmoid 28 5 1 1
Right sphenoid 2 2 1

Left sphenoid 4 2 1

Bilateral sphenoid 5 1 3
Total number of 126 31 4 12 25

abnormalities
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6.6, The Age distribution of paranasal abnormalities
The highest number of incidental paranasal sinus abnoesalias serin the age group

of 15-64 years which wasOB(78%)whereas the lowest incidence was shown in the

group G14years11(8%).

m014
m 1564

m 65 and ¢

Figured4Percentage of Abnormal PNS MRI findinigsdifferent age grougeen at NISIR
and NOLOT diagnostic centers from February 2022 to may 2022GC.

6.7, Factors associated with magnitudef incidental paranasal sinus

abnormalities.

Table4:Bivariate logistic regression showing the assammabf independent variables

with incidental paranasal sinus abnormalities on brain MRI seRiSdR and NOLOT

diagnostic centers from February 2022 to may 2022GC.

Variable Category PNS abnormality COR(95%,Cl) P-Value
Yes No
Sex Male 70 47 1
Female 62 49 0.850(0.5021.438) 0.544
The age range 1-14 11 11 1
of patients
1564 103 74 1.392(0.5733.381) 0.465
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Occupation

Residency

Allergy

Seizure

Stroke

Brain Tumor

Meningitis

HTN

DM

HIV

>=65

Employed
Farmer
Merchant
Other
Urban
Rural

No

Yes

No
Yes
No
Yes
No
Yes
No

Yes

18

39

38

79

53

116

16

12

19

43

106

26

105

27

116

16

113

19

11

36

25

27

61

35

91

16

17

30

87

82

14

91

91
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1.636(0.5325.030)

1.221(0.6282.374)
0.880(0.3092510)
1.101(0.5762.128)
1
1.169(0.6862.011)
1
2.510(0.8867.110)
0.985(0.4412.198)
0.706 (0.2661.871)
1.015(0.4552.266)
1
2.371(1.0565.326)
1
1.506(0.7433.055)
1
2.510(0.8868.51)
1

3.06(1.108.51)

0.390

0.556

0.812

0.774

0.572

0.083

0.970

0.484

0.97

0.037

0.256

0.083

0.032



Asthma 14 8 0.734(0.2482.169) 0.576

In binary logistic regressn: Allergy, meningitis, Diabetes Mellitus, and human
immunodeficiency virusnfection werestatistically significant agp-value of 0.05and CI
of 95%

Significant variables in the bivariate logistic regression were entered into multivariate
logisticregression.And in the multivariate logistic ggession: Allergy historyDiabets
Mellitus, and human immunodeficiency virugfection weresignificantly assoce with
incidertal paranasal abnormalities omalm MRI at a p-value of 0.0and Clof 95%
(Table 5.

Table5:Multivariate logistic regression showing the assaoiatof independent variables
with incidental paranasal sinus abnormalities on brain MRI seen at NISIR and NOLOT

diagnostic centers from February 2022 to may 2022GC.

Variable categor PNS abnormality COR(95%,CI) AOR(95%,C) P-

y Ves No Value
Allergy No 116 91 1

Yes 16 5 2.510(0.8867.110) 2.932(1.0198.435) 0.046
Meningitis No 106 87 1

Yes 26 9 2.371(1.0565.326) 2.140(0.9314.917) 0.073
DM No 116 91 1

Yes 16 5 2.510(0.8868.51)  2.895(1.0078.327) 0.049
HIV No 113 91 1

Yes 19 5 3.06(1.108.51) 3.273(1.1549.280) 0.026
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Those patnts with allerges were 2.93 times more likely to have incidental paranasal
sinus abnormality on brain MRI thahose patients with ndllergy. (AOR:2.93 95%
Cl:1.0198.435 P valueD.046

Those patients with diakest mellitus were 2.9Qimes more likely to have incidental
paranasal sinus abnormalities brain MRIcompared to those patients with no diabet
mellitus. AOR:290, Cl95%:1.0078.327, P value 0.049

HIV-positive patients were 3.2ffmes more likely to have incidental paranasal sinus
abnormalities on brain MRI compared with Hhégative patients. AOR:327, CI
95%:1.1548.327, Rvalue of 0.02%

7,Discusson

Among the crossectional brain imaging modalities MRI hassuperiorsoft tissue
contrast. This together with its ability to take multiplanar imagesguslifferent
sequences makes thepreferred technique to demonstrate soft tissue abnormalities.
Inflammatory changes in the PNS which are commonly seen evesymptomatic
individuals aseasily detected on T2W MR images.

This study showed inflammatory changes in the PNSof patients scanned for other
neurologic problems. Of these patieb’c%6 showedabnormality in one or more sinus
groupsConsideringrhe right, left,and bilateraltogethghe most commonly involved
sinuses were the maxillary and ethmoidal groups as seen in 105(52i76%334.17%)

of the total patients respectiveljhe leastcommony affected sinus was the frontal sinus
accountdor 1(2.98%) The mostcommofinding was mucosal thickenirg0(47.6%)and

the nmost commonly seenirthe maxillary sinuses. Most ofthe airfluid levels &
retentioncysts/ polyps were found in the maxillary sesi followed by theethmoid
sinuses. The prevalence inlimeell with that ofprevious studies as seen in 2988#2%

(6), 49.2% (10) & 64.3%(11)

Retention cystpolyps which accounted for 184 are the econd most common

incidental paranasal abnormality see our studgnd the prevalenceasinline well with

25



the previous studi@®.4%427),28.4%21),15%28).Polyps and retention cysts are
common, asympmatic, and incidental findings on imaging that cannot be distinguished
from each other on MRI or any other imaging modality; hence, they are generally
classified as one pathologic ent{B9).

More than one type of abnormalityaw seen more in thenaxillary, 20(80%) and
sphenoid 3 (1%) sinuses, the commonest combination besignificant mucosal

thickening angresence of retention cyst or polyp

Air fluid level was an infrequent foing in our studyt (6%),and the commonest location

was seen in the maxillary sinus.the valieomparable to other studaa$%(30)

Of the total patients included in thssudy, only 11(8%) patients were belove tiige of 15
years. Half of tkse had abnormdkts at least irone of their sinuses, the commonest
sinus involved being the maxillarfollowed by the ethmoid air ds. Again, from the
incidentalabnamalities, mucosal thickening amdtention cysts/polypwere thehighest

in number. These values are camgble with that of the resultsund in previousstdies
50%(8) 50%(31)& 61%(11)

There was no statistically sigrant associatiorfound betweenthe pattern of PNS
abnormalities and agseexhypertesion, smoking habiesthma and place of residenoy

the study population. there is ostudy conducted in the pediic radiology department
among 147children aged 0:22.7yrs which showed an increased prevalence of
abnormalities in children below 10 ysflrl), another study was done on 600 patients in
Jordan,a n d\ significant correldbn wasobserved between seasthma and paranasal
abnormal finding&2). the disagreement with our study could be the difference in
ethnicity, geographic area, and the study design omesd.of the other studiehowed no
significant correlation betweethe incidence of abnormaliseandhe sex or age of
patient$11),(28).

In our study there wasa sfatically significant associatiofiound between incidental
paranasal sinus abnormality and Allergy histatya P value of 0.046ut most studies

showed no sgitically dgnificant associationbetween allergy and parasal sinus
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abnormalitie€11),(28),(33).this varation could be due to differt ethnicity and study

designs used

The study showed alsa statically sgnificant associationbetveen diabes mellitus
andHIV with incidental paranasal sinus findings on brain MRI2015GC there is one
study bok place in japan on 1350 brain M&RRlo asses the association of incidental
paranasal sinus abnormality and diabetellitus and there agsignificant associabn

seen between those varialffesalue =0.019)19).

similarly, there wasacasecontrol studydone in England on 150 patients with 104
patients with HIV ADIS,significant mucosal thickeningagseenin those who have HIV
compared with those not have the disé#&sgalue < 0.001)and there wsalsoincreased
prevalence seen in patients with stage defining illcesgpared with thoseithout stage
defining illnesq34).

There is an associatiorseen betweenmeningitiand incidental paranasal sinus

opacification in our study but it is not significant

8,Conclusion
Our findings revealed that the magnitudd paranasal sinuses aymalities in

asymptomatic patients was high at %38.9The maxillary and ethmoid sinuses are
commonly reported with incidental sinuggathology significant mucosal thickeningf
more than 3mmwas the most gomon incidental finding followed by retention
cyst/polyp in patients who presented for braMRI for nonENT indications A
significant correlation wa®bserved betweemiabetesMellitus, Allergy historyand
retroviral infectionwith incidental sinus finding®ur findings significantly contribute to
the knowlede d incidental sinusfindings in patients. It will help the radiologists
determine the relevance of abnormal findings and consider the possibilitiieof
development of ungected abnormalities.
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9. Recommendation
To hospital staff and both clinicalRadiology and ENT department

We recanmend the clinical radiologydepartmentsince incidental paranasal sinus
abnormalities are common findings on brain MRIs for asymptomatiemnsa it is
unnecessary to routinely report such findiigsthe ENT department, treating incidental
paranasal sinus abnormalities on routine brain imaging is unnecessagytreatment

should depend on the patient's symptoms.
To regional and federal adninistrative

We recommend the regional healtlréas andthe ministry of healthto consider thénigh
prevalence of asymptomatic paranasal sinus abnormaditigsnagingwhile preparing

national treatment guidelines.
To the researchers

We recommend furtheresearch witha large populatiorand a long study periodsince
these paranas sinus abnormalities detecteduld be the resons for the indications of
the brain MRI scans in pa&nts who otherwise do not hayeertinent neurological
findings on MRI,afurthercomparative study between thoseihgwnormal andabnormal

bran MRI neurological findings isecommended.

10, limitations of this study

The limitation of this study is that the sample size is nepresentativef the general
population as it was deriddrom private diagnostic centerHence, the actual prevalence

of abnormalitiesn the general population cafye extrapolated.
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ANNEX

Annex | Consent form and information sheet
BAHIR DAR UNIVERSITY SCHOOL OF GRADUATE STUDIES
DEPARTMENT OF CLINICAL RADIOLOGY
Information sheet and consent form

Introduction

My name isDr.Sebsbie AdmagRadiology & Year Resident). | am learning at Bahirdar
University. | am doing this research as partial fulfilment for the requirement t@alli
Radiology specialty in College of Medicine and Health sciences at Bahirdar University,
Department of Clinical Radiology. | will dilhe magnitude of incidental paranasal sinus
abnormalities and associated factors on brain MRuUr name will not be witen in this
Form and the information you give are kept confidential. If you don't want to answer all
of or some of the questions, you do have the right to do so. However your willingness
would be appreciated.

Would you like to participate in this studgganswer all of the questions asked by

investigator?

Name of data collector who sought the consent-------------------------
Signature------------=-=-=-=-mcmemememe-

Date of data collectiop-----------------
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Annex Il Questionnaire

Partl Socio Demographic Characteristics

1. MRN
2. Age
3. Sex 1.M 2.F
4. Religion 1. Orthodox Tewahido 2. Muslim 3. Protestant 4. Others
5. Education Status: 1. Gradd 1l 2. Grade B
3. Grade 912 4. Diploma 5. Degree and above
6. Occupation:1. Government emloyee 2. Non government employee.
3. Farmer 4. Merchant 5. Others
7.Resident 1. Urlpa 2. Rural
8. Ethnicity 1. Amhara 2. Agew
3. Tigre 4. Gumz 5. Others
9. Marital status
1. Single 2. Married
3. Divorced 4. Widowed
5. Separated 6. Mention if other
Pat IlI: clinical indication
1, seizure 2, stroke 3, meningitis 4, Brain Tumor
5, other

Partlll :Smoking History
Have you ever smoke cigarette? 1, Yes 2,No
If fyes, how many packet you smoke per dag &or how

0] o 17

Part IV; Allergy History
Do you have any kinds of Allergy? 1, Yes 2, No

Part V; History of chronic medical illness
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1,DM 2,HTN
3,Athsma 4 HIV 5,0thers

Part VI; Brain MRI PNS findings

Paranasal sinus Findings
Mucosal | Retention | Air-Fluid | Total More than one
thickenin | cyst/Polyp| level opacification | findings
g
Maxillary | Right
Sinus Lot
Bilateral

Frontal Right

Sinus Left

Bilateral

Ethmoidal | Anterior

Sinus

Posterior

Sphenoidal Right

Sinus Left

Bilateral
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