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Sinusitis Research Arscie
CORRELATION OF INCREASED SINUSITIS AND URBAN AIR POLLUTION

mali S. Khanna' and A. $. Ghar

Deparesent ofOrsl Medicine snd Rdiclogy, s Hospiel Dl Lumg.. Mabarashire, Mumbai
* Nair Hosgrital Dental College, Msharashir

*Authar for Carrespondence
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Air Quality Influences the Prevalence of oy Chrscen Browniee on 0427/2016
Hay Fever and Sinusitis

Nt

P 8 i ticns S1ES Rt ik 8¢ ol i Eheni il

Neil Bhattacharyya, MD, FACS of rssil and sinus issues, direct bislogical and rslecular svidence for Cause ABSTRACT
Incressed level of air-pollution in urhan aress throughout the woeld has led to deplorable effects on bealth of the

inbabitants of metropolitan cities. High levels of Sulphur Dioxide (SO2), Nirogen Dioxide, (NOZ), Ozome (03),

effect hss been seant, New researeh in atalaryngsiogist

(urugappan Ramansthan ——

INTRODUCTION . i
O o T T T e ) o invidusts inthe ULS: Carbon Monaxide (CO). Ammenia (NH3) and Particulate Matier (Puo) in developed regions have skyrocketod
i s G el o o e s it Hay fever and simusitis are amng the most com respiralory disceders. notably maxillary snusitis. The high incidence of chromic maillary sinusitis i Mumbai hus
Design: Cross-sectional ;;:,:P%E:, ’;:y:‘r":“:yﬂ&j:"c "fh"_’;"h': u“;:"’_x‘;?f e braad impications for the hea and weil- caused great discomfort to the people affected. Lack of proper air pollution regulation and geveral unawareness has
e BT Nl s ooy Sty e s it st e a2 i incusris areas wh polkaed s escalated the problem. The fact that its cuse depersds not anly on impeoved medscal tresiment but also on reduction

year period prevalence of the two respiratory condi-
tians, hay fover and sinusitis and the nor

indiroct covts of the healthears system.t Althoogh the

from allergic rhinitis when coupled with poorer air qual-
ity Other investigators have identified a more causal
ole for pollutants as inducers of allergy in susceptible
individuals”

P e & 6k OF i pollution i ehick, bt i placis Bkt

Baing, whars people hast the houses wilh wood Buring

A f5chovies vebiada pollLaots o the 5¥, Gur Study SuGEE paople are st

Pighe isk of develaping chres

he explsin.

Tosee how poflution may direcily affect the biology of the upper sinways, the

of environmental air polltion should be brought to the forefront The pecenotion of awareness in the peneeal
population coupled with execution of comprehensive envirenmental programmers is the need of the hour,

Key Wards: Chronic Maxillary Sinsitis, Air Pollution and Urbun Pepulation
INTRODUCTION

Air pollution is defined s the intreduction of chemicals, porticulates, or biological materials into the stmosphere
that cause discom fort, discase, or death to humans, damage ther living ergnisms such as food crops, or damape the

versial * Many investigators have prosented multiple
theories as to the causation of the transition from acute
rhingsinusitis to ABRS, and even mare theories have
been propounded as to the underlying cause of CRS. In
both diseases, investigators have suggested a link
‘etween poor air quality and a high provalenco of sinusi-
tis in general ™

The current study was undertaken to determine if
air quality, s measured by the eriteria pollutants carbon
monoxide, nitrogen dioxide, sulfur dioxide, and particu-
late matter influence the yeasly prevalence of hay fever
and sinusitis in the United States population.

ot hay foves wod stnase
LRy ML 'MATERIALS AND METHODS

The National Heaith Interview Sarvey as aggregated in

the Integrated Health Interview Series for the calendar years

1997-2006 served as the date suarce for the study population

A this is a completely deidentified data set, [RB approval was

not. required for this study, and this study was conducted in

Send currespandepce o Nl Bhatiacharyys, MD, FACS, Dirision  variablas were extracted for each case, reatrieted to the adult
of Gralarysanloey, 45 Franss S, Boson, Ma 02015, E-madi asllrd o0 o e Yo Demmagraphic variables

massmelong extracted included: survey year, primary sampling unit, person
DO 101002 lary- 20087 weight, sample weight, sample adult flag, age, and gender
Laryngoseope 119: March 2009 Bhattacharyya: Alr Qualty, Hay Fever, and Sinusitis
429

. tha ¢etearchirs, S SiGiarly 1h6re wh

lammatian, including macrophages, neutraphils and

casinophils, in the mice that beesthed in the polluted i compared with thase that

breathes in Gitered oir

RarhSASINS Say3 his Lo will tinud 10 tudy the upper respatary Changes RS

The fines 0 suggest san it coui serve as arges for

oleculer patias

prophylactc ar therspet

jors thet cauld prevent or reat chrgeic sinusis

causecs by fine panticulstes.

“Somedsy.” he says, “wa may have s drug that could complete)

conason in our patients.

Both acute bacterial rhinosinusitis (ABRS) and Someday we may have a satual ovisonsstat of built cavirasment
;“;,“’:,‘,{{‘“ﬂ;“;?‘u‘;;,‘;‘fﬂm Comanon upper respire drug that could completely Urbanizstion nd rapid growth and development have catalyzed & mulifold rise in levels of polluticn ia cur
et 2 il s TS i ol o reverse this condition i T e T LS o o &
&“:E:;h;:a.a:.m;é%m; ?fu";“':‘w';,;éﬁ,“ﬂ‘ﬁl‘;l our patients.—Murugappan P Increase in iumdﬂhgiﬂunu and doenes ;u activities )qum\xinl]x: j‘.rm clean and pure ai
their notable provalence, the disgnosis, etiology, and Ramanathan This ha It pcple sffring foen = host f disaars aging (i sbsiia, st to cressing ks f one
pathophysiology of both ABRS and CRS remain contro- severe problems like cercbninascolae, ichere. heart diseases, heat shyth, heart Fure, ehronic cbsructive

pulmonary disease, and respiratory infection (Dominici et al, 2006). The associstion that air pollutien leads 1
seraoas negative smpacts on healh has already been demonsizated (Shrvastava & Kumsar, 2002).

AIR QUALITY MONITORING

Air quality data genersted by the Centeal Pallution Control Basrd (CPCE) foe 2007 under the Notions! Air Quality
Monitoring Programime (NAMP) presents deadly facts about air pollstion levels in Indion cities. The revised
Nationsl Ambient Air Quality Standards (NAAQS) his.set the limit for the five gaseous pollutants namely. Sulphur
Dioxide (S02), Nitrogen Dioxide (NO2), Ozone (03), Carbon Monaxide (CO), Ammania (NH3) and Particulate
Matter (PMio). Growth of agriculture sectar, indusiries and associatee] developmental activities are generally leading
10 a rise in the emission of these gasses (Seiler & Crutzen, 1980). During 2007 anly 2 per cent cities have low air
polluticn on the busis of PM, levels. In sbout 80 per cent of cities (of a total of 127 citiestowns monitcred under
the NAMP) at least ene pollutint exceeded the snnial aversge smbient air quality standirds, This bas serious public
health implications (Centre for Science and Pollution in Indisn Cities Air Pollution, 2013). In the ity of Mumbai,
the levels of SO2 and NO2 are within linsits, a5 of the year 2008, thanks to the more stringent rules st by the
government, regarding purity of petroleum fuels and mure conversson of cars 1o CNG gases. However there has
been an exponential mee in PM from 2006 to 2008 which it  cause of great concern. (Central Pollution Control
Hoard. India. 2013).

PREVELANCE OF MAXILLARY SINUSITIS
The presence of pollutnts in sir is known to cause respiratory diseases in people, especially children. Adr pollution
i known o be a contributing factor in the catse of sinusitis (Roberts, 2007). 1 is estimated that 134 million Indians
suffer from chrcmse sinusits, the symptoms of which inchide, but are not limited to, debilitating hesdaches, fever
and rasal congestion and chstruction. The Natioral Instinute of Allergy and Infictions Diseases’ (NIAID) estimate
does not even take inlo account those of us who suffer from acule sinusitis. Amang Indians this disease is more
widespread than diabetes, asthma ar coronary heart disease

o HAHOR 0l#7t 5l 2ig
Che 917 ZT7ELES

o N
m\l

r



=L =TS B F2A St

ot=, =2 oz Ol AEX|

[¢)
+ 5.07 (0] CAGR 2006-2016

Source: 1L EY

m
40
ra
[ol*]

" 9 A‘" O|-5|_9_| _Jt0|' §|‘X|‘7|‘ 7&|ﬂ|9| 30% ©

—




re) = RS AL O =< =<
%l' T'__&! :'-T_Lc';_o gn_l'ﬂ' T 7<| 07|' _I_A'”
0=, 5= & 2= OMEX|, 7|28 S2 = QI 555, HESX 25

USA Europe China/Hong Kong/Taiwan
12-30% 23-30% 1.6-43%

Japan/Korea
9.1-35.7%

f

South East Asia

A 5.5-44.2%
\ :
\. E_-{-H‘..II:‘-II--II'I
.......... Middle East —-cp - WK

’ 7.4-452%

Africa
7.2-54.1%

Latin America

5.5-45.1% Austrailia v /
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2 = full light penetration
Through maxilla

1 = partial light penetration
Through maxilla

Light

source

0 = no light penetration
Through maxilla
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AMERIAN ACACEMY 05
CTOLARYWGOLOGY-
HEAD ANC NECK SURGERY

QUNDATION

Choncal Techniques and Technology

Otalarpmgology
Head and Neck Surgery

Near-Infrared Optical Imaging for Sl iy

Amenican Acaderny of

Oralaryngology — He

Diagnosis of Maxillary Sinusitis Surpery Foumcion 2016

Reprints and permission

4 Meck

sagepub comjournalPermissons nav

! . 4 o E hetptiotojournal org Figure 2. This subject had a recent normal computed tomography scan. Note the symmetry and strong infraorbical intensities on near-
Carolyn A. Coughlan, MD', Albert E. Cerussi, PhD*, James Kim*, ®SAGE infrared imaging (arrows).

Sean Ison?, and Naveen D. Bhandarkar, MD'
- '
-

Figure 3. Chronic rhinosinusitis with mild sinus disease. Computed tomography shows slight thickening of mucous layer along the sinus
wall in the right maxillary sinus. This slight asymmetry is visible in the contour near-infrared images with a loss of peak infraorbital intensity
{arrow).

Figure 4. Patient with multiple years of chronic sinus problems and sinus opacification. Computed tomography confirms complete opacifi-
cation of the left maxillary sinus. Near-infrared contour image indicates severe reduction in light field (arrow).

Figure |. Top image captures a typical imaging setup. The patient inserts the near-infrared illuminator while an operator captures the near-
infrared image. An unprocessed image is illustrated in the bottom image, with arrows indicating peak signal intensity.
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Figure 2. This subject had a recent normal computed tomography scan. Notc the symmetry and strong miraorbn(al intensities on near-
infrared imaging (arrows).
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Figure 3. Chronic rhinosinusitis with mild sinus disease. Computed (omography shows slight 1h|ckcnmg of mucous layer along zhe sinus
wall in the right maxillary sinus. This slight asymmetry is visible in the contour near-infrared images with a loss of peak infraorbital intensity
{arrow).
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Figure 4. Patient with multiple years of chronic sinus problems and sinus opacification. Computed tomography confirms complete opacifi-
cation of the left maxillary sinus. Near-infrared contour image indicates severe reduction in light field (arrow).
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Cerussi et al.: Monte Carlo modeling of light propagation in the human head. . .

, Journal o

Biomeédical Optics

Monte Carlo modeling of light
propagation in the human head for
applications in sinus imaging

Log counts

Albert E. Cerussi
Nikhil Mishra
Joon You

Naveen Bhandarkar
Brian Wong

Fig. 7 Computer simulation using 3-D CT scan and Monte Cario model compared to expenment for a
case of advanced sinusitis. The CT image for patient #2 is provided in Fig. 1 and reveals that the right
maxillary sinus i1s completely blocked. The high opacity of the sinus is evident in the NIR image of the
patient (a). Using the patient’s 3-D CT scan slices. we simulate what the clinical image should look like in
SPIE. (b). The main features of the image (low opacity on left. high opacity on nght) are clearly visible. In this
case, the illumination of the region near the ethmoid sinuses is not visible in the simulation.

1. Mahmood et al.: Near-infrared imaging of the sinuses: preliminary evaluation of a new technology for diagnosing maxillary sinusitis. Journal of
Biomedical Optics 15(3), 036011 (2010)

2. Cerussi et al: Monte Carlo modeling of light propagation in the human head for applications in sinus imaging. Journal of Biomedical Optics
20(3), 035004 (2015)

3. You et al: Near-infrared imaging for management of chronic maxillary sinusitis. SPIE 9314-12 (2015)
Coughlan et al.: Near-infrared optical imaging for diagnosis of maxillary sinusitis. Otolaryngology — Head and Neck Surgery 155: 538-541 (2016)
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17| 227l - Sinus View Process Screenshot
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