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Introduction

Sinus itis  is  com m on m e dical proble m  in e ar nos e
th roat (ENT) de partm e nt and pote ntial caus e  of s e ps is
in ill and adm itte d patie nts . Ch ronic s inus itis  is  s e e n
in 14-16%  of US population1  and 0.4%  of office  vis its
are  found  to be  due  to acute  s inus itis .2 Maxillary
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OBJECTIVE: To find th e  diagnos tic value  of ultras ound in com paris on w ith  plain radiograph y in clinically s us pe cte d
m axillary s inus itis  cas e s . MATERIALS AND METH ODS: It w as  h os pital bas e d obs e rvational s tudy conducte d
on Bir h os pital, Ne pal. Total of 450 patie nts  w ith  s us pe s te d m axillary s inus itis  w e re  e nrolle d in th e  s tudy. Maxillary
s inus itis  w as  s us pe cte d by e ar nos e  th roat s urge ons  and all cas e s  w h o m e t inclus ion crite ria w e re  s tudie d.
Radiograph y of paranas al s inus  w as  done  in w ate r’s  vie w  in s tanding pos ition. Findings  lik e  opacification, air
fluid le ve l, m ucope rios te al th ick e ning w e re  re corde d along w ith  de m ograph ic param e te rs . Sonograph y w as
conducte d on s itting pos ition by radiologis t w h o w as  unaw are  of radiograph y finding. Norm al s inus , lik e ly focal
le s ion of s inus  w e re  als o re corde d along w ith  s onograph ic diagnos is  of s inus itis . Th e  data w e re  e nte re d in
s tatis tical pack agae  for s ocial s ce nce  ve rs ion 15 and analys is  done . Se ns itivity, s pe cifivity of ultras ound com pare d
to plain radiograph y w as  calculate d. RESULTS: Mos t of th e  cas e s  w e re  of m iddle  age d. Stude nt (23% ) and
h ous e w ife  (15.5% ) w e re  m os t com m on population group in th is  s tudy. Mos t com m on s ym ptom  w as  h e adach e
w h ich  w as  pre s e nt in 57.6% . Ch ronic s inus itis  cas e s  w e re  com m one r (59 .3% ) th an acute  s inus itis  cas e s . M os t
of th e  s inus itis  w as  note d in one  s ide  only (bilate ral note d in 17%  only) and late rality w as  alm os t e q ually re corde d
on righ t and le ft m axillary s inus e s . Of th e  9 00 total s inus e s  e xam ine d, only 452 s inus e s  w e re  found to be  dis e as e d
on radiograph y, 39 1 h ad s inus itis . Large  num be r of s inus e s  (448) w e re  norm al. Opacification of s inus  w as  m os t
com m on radiological patte rn s e e n w h ich  w as  note d in 237 s inus e s  (60.6% ). On s onograph y 443 s inus e s  s h ow e d
fe ature s  of s inus itis . Alm os t all cas e s  of radiograph ically pos itive  s inus e s  s h ow e d pos tive  re s ults  on s onograph y.
H ow e ve r, fe w  radiograpically ne gative  s inus e s  (52) als o s h ow e d pos itive  fe ature s  on s onograph y. O ve rall, air
fluid le ve l in acute  cas e s  (P=0.000) and m ucope rios te al th ick e ning (0.035) w e re  m ore  de te cte d on s onograph y.
Se ns itivity, s pe cificity, pos itive  pre dictive  value , ne gative  pre dictive  value  and accuracy w e re  9 9 .7% , 89 .9 % ,
88.5% , 9 9 .8%  and 9 4%  re s pe ctive ly. CONCLUSION: Th is  s tudy s h ow e d th at plain radiograph y and s onograph y
are  com parable  in diagnos is  of m axillary s inus itis .
Ke y w ords : Maxillary s inus itis , ultras onograph y, radiograph y
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s inus itis  is  th e  com m one s t of th e  s inus itis  be caus e
of th e  location of drainage  orifice , w h ich  is  tow ard
roof of s inus .
Sinus itis  can pre s e nt w ith  m ultiple  clinical fe ature s
and diagnos is  is  not m os tly s traigh t forw ard. Radio-
graph y, Ultras ound (USG), Com pute d tom ograph y
(CT) s can, Magne tic re s onance  im aging (MRI) h as
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be e n de s cribe d as  m odalitie s  of inve s tigation. De s pite
m any im aging m odalitie s  advocate d, confirm ation is
done  only by culture  of antral/s inus  conte nt,3 w h ich
is  m os tly not fe as ible . Ge ne rally s pe ak ing, antibiotic
us e  in s us pe cte d s inus itis  is  guide d by plain radio-
graph y, w h ich  is  w e ll e s tablis h e d. Plain radiograph y
lik e  in m os t parts  of w orld is  us e d in our s e ttings  and
re garde d as  s tandard inve s tigation. H ow e ve r, th e re
are  fe w  fallacie s  w ith  plain radiograph y; including
fals e  pos itive  in m ucos al th ick e ning. M ore ove r,
radiograph y is  not alw ays  practicable  e s pe cially in
inte ns ive  care  unit (ICU) s e tting and it h as  radiation
ris k , w h ich  is  of s e rious  conce rn in pre gnancy and
ch ildre n. Be caus e  of th e s e  draw back s , MRI h as
be com e  th e ore tically th e  m odality of ch oice  th e s e
days .4 But  MRI is  not ge ne rally practicable  be caus e
of le s s  availabilty and h igh  cos t. So de s pite  of h aving
s om e  lim itations , plain radiograph y is  s till th e  s tandard
inve s tigation m odality for s inus itis  de te ction and guide
tre atm e nt. And, e as ily acce s s ible  inve s tigation m odality
w ith  m ore  accuracy and le s s  dis avantage  is  s till in
s e arch  as  an alte rnative  to radiograph y as  CT/MRI
are  advice d in com plicate d cas e s  only.
Ultras onograph y (USG) is  e as ily acce s ible , ch e ap
and h andy option. It h as  no radiation ris k  w h ich  m ak e s
it s afe r in pre gnant and ch ildre n, and it can be  done
e as ily in de bilitate d and intubate d patie nts  in ICU
s e tting als o. De te ction of norm al s inus  and fluid fille d
s inus  on ultras ound h as  be e n de s cribe d e ls e w h e re
and s inus  s onograph y h as  be e n found to be  s e ns itive
in m axillary s inus itis .5 USG is  w ide ly re garde d as
pote ntial s ubs titute  to plain radiograph y and m any
re as e arch e rs  h ave  found out e q ual s e ns itivity w ith
USG in m axillary s inus itis  de te ction4-8  but s om e  h ave
re porte d le s s .9  Som e  re s e arch e rs  h ave  e ve n docu-
m e nte d h igh e r s e ns itivity of USG in s m all fluid colle c-
tion.8 But de te ction of oth e r s inus itis  (frontal / s ph e noid)
by ultras ound is  found to be  unre liable 10 and de te c-
tion of oth e r dis e as e  path ologie s  lik e  tum or, polyp,
m ucoce le  is  als o found to be  unre liable  by ultra-
s ound.10

Alth ough  e xte ns ive ly s tudie d and re garde d as  pote ntial
s ubs titute  to radiograph y in m axillary s inus itis  diag-
nos is  and be tte r im aging m odality for follow  up of
tre atm e nt cas e s , USG is  not be ing com m only prac-
tice d as  im aging m odality w orldw ide . More  s o, th e re
are  no lite rature s  available  re garding us e  of s ono-
graph y in s inus itis  and re late d dis e as e  in our part.

W e  aim  to find out th e  diagnos tic value  of ultras ound
in clinically s us pe cte d m axillary s inus itis  in com paris on
w ith  plain radiograph y.

Me th odology

It w as  cros s  s e ctional h os pital bas e d obs e rvational
s tudy conducte d on Bir h os pital, NAMS (national aca-
de m y of m e dical s cie nce s ). Altoge th e r 450 cas e s
w ith  clinical im pre s s ion of s inus itis  w e re  s tudie d.
Patie nts  alre ady on antibiotic, s us pe cte d / prove n
m alignancy in s inonas al are a w e re  e xclude d. Acute
s inus itis  w as  de fine d as  pe r clinician for patie nts
pre s e nting w ith  fe ature s  lik e  fe ve r, h e adach e , purule nt
nas al dis ch arge , pos t nas al drip. Ch ronic s inus itis
w as  de fine d for patie nts  w h o h ave  s uch  fe ature s   for
m ore  th an 14 days ; continuos ly or on and off. All
cons e cutive  cas e s  w e re  follow e d from  1-12-014 to
1-1-016 till our s am ple  s iz e  is  ach ie ve d. Radiograph y
and USG w ill be  done  on s am e  day.
Radiograph y w as  done  in Sie m e ns  500 m A m ach ine ,
Mode l num be r: 4801200. Standard w ate r’s  vie w  w as
tak e n w ith  45 de gre e  angulation in occipito m e ntal
pos ition in s itting / s tanding pos ition. Radioopacity of
m axillary s inus  is  com parable  to orbit w ith  cle ar vis ua-
lis ation of w all and no adde d opacity w ill be  note d
w ith in s inus . Such  s inus e s  w e re  de fine d as  norm al
m axillary s inus . Fluid le ve l in s inus , m ucope rios te al
th ick e ning of m ore  th an 3 m m  and opacifiction of s inus
w e re  diagnos e d as  s inus itis . Mucope rios te al th ick e ning
w as  look e d in late ral s ide  of m axillary s inus  and
th ick ne s s  of m ore  th an 3 m m  w as  re garde d as  th ick e -
ning. Sinus e s  w e re  com pare d to orbit for de te cting
opacification. Radiograph ic de ns ity m ore  th an th at of
orbit w as  de fine d as  opacification of s inus . Air fluid
le ve ls  w e re  de te cte d by opacity in low e r part w ith
s traigh t le ve l s upe riorly and s inus  containing luce nt
are as  in uppe r part com parable  to nas al cavity.
H om oge nous  w e ll de fine d opacity w ith  rounde d one
or m ore  w all w as  de fine d as  polyp or m ucus  re te ntion
cys t,lik e ly not s inus itis .
USG w as  done  by e xpe rie nce d radiologis t on Tos h iba
aplio 400 w ith  low  fre q ue ncy probe  (3-5 MH Z ). W h e n
e ve r fe as ible , h igh e r fre q ue ncy probe  w as  als o us e d.
Both  m axillary s inus  w e re  s tudie d in longitudinal and
trans ve rs e  plane  in s itting pos ition. Supe rior to infe rior
e xte nt of both  s inus e s  w e re  e xam ine d. Norm al s inus
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fille d w ith  air w e re  note d giving ris e  to air s h adow
(air w all e ch o) at pos te rior part of ante rior w all of
s inus . In th e  norm al air-fille d s inus , a prom ine nt
pe riodic re s onance  artifact w ill be  appare nt, cons is ting
of an e ve nly s pace d s e rie s  of e ch oge nic line s  th at
paralle l th e  s h ape  of th e  ante rior s urface  of th e  m axilla
and dim inis h  in inte ns ity at incre as e d de pth . So norm al
air fille d s inus  cannot be  vis ualis e d and only tis s ue
upto ante rior w all of s inus  can be  appre ciate d on
s can. Norm al s inus  can be  confirm e d in M m ode  als o.
So in our s tudy, both  B and M m ode  w ill be  us e d.
Norm al s inus  w as  de fine d if e ch o is  at a dis tance  of
 1.0 cm  (pos te rior w all not vis ualis e d), m ucos al
th ick e ning if e ch o at 1.1-3.4 cm , fluid fille d if e ch o is
 3.5 cm  (pos te rior w all vis ualis e d). Als o h ypoe ch oic
s inus  w ith  vis ualis ation of pos te rior w all and h ypo-
e ch oic traingular s h ape d are a w ith  pos te rior acous tic
e nh ance m e nt w e re  de fine d as  fluid fille d s inus . Cys t
or polyp w e re  de fine d if dual pe ak  e ch o w as  s e e n.
Fluid fille d or air fille d s inus  w e re  re ch e ck e d in M
m ode . Air fluid le ve l w e re  de fine d if s inus  s h ow e d
pos te rior s inus  w all in low e r part and e vide nce  of air
s e e n in uppe r part in th e  form  of e ch o at dis tance  of
be low  3.4 cm .
Radiograph ic im age  w as  re ad by radiologis t afte r
doing ultras ound. Th e  findings  dictate d w e re  note d
in pre form e d proform a. Patie nt particulars , im portant
clinical h is tory, radiograph ic findings  (norm al or abnor-
m al s inus , type  of dis e as e  path ology in s inus , w h ich
s inus  is  involve d by dis e as e ; e tc) and ultras onograph ic
findings  w e re  als o note d. Data w e re  e nte re d in SPSS
(s tatis tical pack age  for s ocial s cie nce ) ve rs ion 16.
Variable s  lik e  age  group of patie nts , ge nde r, duration
of clinical s ym ptom  w e re  re corde d. Im portant s ym p-
tom s  of patie nts  w e re  als o re corde d. In radiograph y,
s tatus  of s inus  (path ological or not) w e re  e nte re d as
im portant variable . Fe ature s  of s inus itis  w e re  re corde d
in de tail; including air fluid le ve l pre s e nt or not, s inus
opacification pre s e nt or not and m ucope rios te al th ick e -
ning in m m  if pre s e nt. Pre s e nce  of focal le s ion in
s inus  lik e  polyp/m ucoce le  w e re  e nte re d as  s ingle
variable . Unilate rality or bilate rality of  involve m e nt
w e re  re corde d. From  th e  ultras ound, findings  of both
m axillary s inus  w e re  re corde d. In USG als o, air fluid
le ve l, m ucos al th ick e ning w e re  e nte re d. Mucos al
th ick e ne s s  m ore  th an 1.1 m m  w as  docum e nte d in
m m  w h ich  w as  late r corre late d w ith  x ray findings .
Sonograph ic fe ature s  de noting norm al s inus  or oth e r

path ology lik e  polyp w e re  als o docum e nte d. Im portant
data are  pre s e nte d in table s  and ch arts . Am ong th e
im portant findings , com parability of USG w ith  radio-
graph ic findings  w as  ch e ck e d. Num be r of cas e s  w ith
s onograph ic diagnos is  of s inus itis  or norm al s inus
w e re  found out in total and com pare d w ith  radiograph y.
Pre s um ing radiograph y as  s tandard diagnos is , s e n-
s itivity, s pe cificity, pos itive  pre dictive  value  (PPV),
ne gative  pre dictive  value  (NPV) of USG w e re  cal-
culate d. Se ns itivity, s pe cificity, PPV, NPV and accuracy
w e re  calculate d by s tandard form ula as  be low :
Se ns itivity = TP/TP+ FN
Spe cificity = TN/FP+ TN
PPV (Pos itive  pre dictive  value ) = TP/TP+ FP
NPV (Ne gative  pre dictive  value ) = TN/TN+ FN
Accuracy = TP+ TN/TP+ TN+ FP+ FN
TP = True  pos itive , FN = Fals e  ne gative , TN = True
ne agative , FP = Fals e  pos itive
In s onograph ically ne gative  cas e s , or w h e n alte rnative
s onograph ic diagnos is  note d, caus e  for s am e  w e re
look e d for if re le vant. Any num e rically s ignificant varia-
ble s  w e re  s tatis tically analys e d to find th e y are  due
to ch ance  or are  re allys ignificant by Ch i s q uare  te s t.
P value  of <0.05 w e re tak e n as  s tatis tically s ignificant.

Re s ults  and Obs e rvations

Total of 450 cas e s  w e re  e nrolle d in s tudy. Mos t patie nts
w e re  of m iddle  age . Age  group 16-30 ye ars  and 31-
45 com pris e  46.9 %  and 28.7%  re s pe ctive ly (Tab. 1).
M e an age  of pre s e ntation w as  29 .9 8 (S.D.13.24)
ye ars . Male s  w e re  num e rically m ore  in our s tudy. Out
of 450 patie nts , 267 (59 .3% ) w e re  m ale s  and 183
w e re  fe m ale s . As  com pare d to acute  s inus itis , ch ronic
w as  m ore  com m on. Clinically, acute  s inus itis  w as
pre s e nt in 183 (40.7% ) cas e s . Mos t patie nt pre s e nte d
w ith  h e adach e  (57.6% ), dis ch arge  (27.3% ) and fe ve r
(23.3% ). Cough  and cold w as  als o com m on pre s e n-
tation (30%  cas e s ). M ultiple  s ym ptom s  w e re  pre do-
m inant com plain in 20%  patie nts . Acute  s inus itis
patie nts  m ainly h ad fe ve r (105 0f 183 cas e s ). None
of th e  ch ronic s inus itis  cas e s  h ad fe ve r as  pre s e nting
com plain. H e adach e  w as  pre s e nt in 85.4%  (228 of
267)  of ch ronic s inus itis  cas e s . Majority of th e  patie nts
w e re  s tude nts  (23.1% ) and h ous e w ive s  (15.5% ),
h ow e ve r te ach e rs , and bus ine s s m an w e re  oth e r
com m on occupations . Many patie nts  didn’t e xpre s s
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th e ir profe s s ion/th e y w e re  joble s s . Ove rall, ch ronic
s inus itis  w as  com m one r (59 .3% ) th an acute . Both
ge nde r s h ow e d m ore  cas e s  of ch ronic s inus itis . Th e re
w as  no diffe re nce  in ch ronicity according to ge nde r.
Sinus itis  w as  pre s e nt in m os t cas e s  of clinically
s us pe cte d m axillary s inus itis  (74.7% ). Fe w  oth e r
cas e s  (13.6% ) s h ow e d dis e as e d s inus  in th e  form  of
focal le s ion of s inus . Clinical s us picion of s inus itis
w e re  m os tly corre ct to de te ct dis e as e d s inus  as  only
11.8%  patie nt s h ow e d no dis e as e  in th e  s inus e s .
Ove rall, radiograph  s h ow e d s inus itis  in 336 (74.7% )
cas e s . O f th e  total 336 cas e s , 53 s h ow e d bilate ral
involve m e nt (15.7%  of total s inus itis ). Total of 39 1
s inus e s  w e re  dis e as e d. Righ t s ide  of s inus  w as
involve d in 47.3% , and 52.7%  in le ft. Of th e  re m aining
cas e s  w ith  no radiograph ic s inus itis , 61 (13.5% ) cas e s
s h ow e d polyp/m ucus  re te ntion cys t and 53 (11.7% )
h ad no e vide nce  of m axillary s inus  dis e as e  on radio-
graph .

Figure  1: Bar diagram  s h ow ing s onograph ic diagnos is  / findings
of total s uape cte d m axillary s inus itis  patie nts .

USG s h ow e d e vide nce  of s inus itis  in 388 (86.2% )
cas e s , only 26 cas e s  s h ow ing ne gative  USG findings
(total 476 s inus e s ). In re m aining 36 cas e s  (8% ),
double  e ch o w as  note d in s om e  part of s inus  lik e ly
due  to polyp / MRC. USG als o s h ow e d m os t cas e s
h ad unilate ral involve m e nt. Bilate ral involve m e nt w as
de te cte d in 34 of acute  cas e s  (34 of 134 cas e s ) w h e re
as  19  of 204 cas e s  of ch ronic s inus itis  s h ow e d bila-
te rality. Acute  cas e s  s h ow e d m ore  bilate ral involve -
m e nt. It w as  s tatis tically s ignificant (x2 value 15.7,
P=0.000).

Findings

Table  1: Radiograph y vs  s onograph ic findings  in clinical s inus itis
cas e s

Radiography USG

Sinusitis

Polyp or MRC

Normal

336 (74.7%)

53 (11.77%)

61 (13.6%)

388 (86.2%)

36 (8%)

26 (5.8%)

Figure  2: Sonograph y of le ft m axillary s inus  s h ow ing vis ualis ation
of pos te rior w all in low e r part, w h ich  is  locate d m ore  th an 3.5 cm
from  s k in s urface . Th e re  is  air s h adow  and nonvis ualis ation of

pos te rior w all e ch o com ple x in uppe r part. Findings  are  cons is te nt
w ith  air fluid le ve l.
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Figure  3: Ultras ound of righ t m axillary s inus  s h ow ing cle ar
vis ualis ation of all th e  w alls  of s inus  w ith  ane ch oic conte nt w ith in.

Th e  pos te rior w all e ch o dis tance  is  about 4 cm  from  th e  s k in
s urface . Findings  cons is te nt w ith  opacification of s inus .

Figure  4: USG of le ft m axillary s inus  s h ow ing at le as t tw o e ch o
com ple x. Se cond e ch o com ple x is  pos te rior to ante rior e ch o
com ple x. H ow e ve r, dias tance  from  th e  s k in s urface  is  2.9  cm ,
s ugge s ting it is  not pos te ior w all. Findings  s ugge s tive  of focal

le s ion of s inus .
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Dis cus s ion

Maxillary s inus itis  is  de fine d as  an inflam m atory or
infe ctious  proce s s  of th e  m axillary s inus e s  m ucos a
w ith fluid re te ntion in th e  s inus . Th e  te rm  us e d now  is
rh inos inus itis  as  th e  inflam m ation of th e  paranas al

O n USG, total of 443 s inus  s h ow e d fe ature s  of
s inus itis . In s onograph ically s inus itis  s inus e s , opaci-
fication, m ucope rios te al th ick e ning and air fluid le ve l
w as  de te cte d in 237 (53.5% ), 125 (28.2% ) and 81
(18.28% ) re s pe ctive ly. M e an m ucope rios te al
th ick e ning of USG w as  17.7m m  (range  11 to 25).
Mucope rios te al th ick e ning w as  de te cte d in m any
s inus e s , both  in radiograph y and USG. Sonograph y
s h ow e d m ore  s inu s e s  w ith  M PT(101 vs  125).
De te ction of MPT by USG  w as  be tte r as  com pare d
to X ray (22.4 vs  27.7% ). W h e n MPT w as  le s s  th an
15m m (ch i2 value  4.4, P= 0.035), de te ction of MP
th ick e ning by PR is  poor as  com pare d to USG. USG
w as  found to be  poor in de te cting focal le s ions  of
s inus e s . De te ction of s inus  opacification w as  e q ual
on both  radiograph y and s onograph y. Th e  m os t
com m on patte rn of s inus  findings  in s inus itis  cas e s

Ove rall th e  radiograph ic and s onograph ic diagnos is
of patie nts  w e re  com parable . Sonograph y de te cte d
m ore  dis e as e d s inus  (424 vs  389 ). Sonograph y
s h ow e d le s s  patie nts  w ith  dis e as e  fre e  s inus . H ow e ve r,
focal le s ion de te ction by s onograph y w as  le s s  as
com pare d to radiograph y (36 vs  53).

Of th e  39 1 involve d s inus e s , Opacification of s inus
w as  m os t com m on patte rn of pre s e ntation, found in
237 (60.6% ) follow e d by m ucope rios te al th ick e ning
(101 cas e s , 25.8% ) on radigraph y (Tab. 4). Air fluid
le ve l w as  found in 53 (13.6% ). Fe w  patie nts  h ad m ore
th an one  findings  on e ith e r of th e  m axillary s inus
w h e n bilate ral involve m e nt w as  note d.

Radiographic Findings

Table  2: Radiograph ic findings  in s us pe cte d cas e  of s inus itis (of
total s inus )

Number Percentage

Air fluid level

Sinus opacification

Mucoperiosteal thickening

Normal sinus

Polyp/MRC

53

237

101

448

61

5.8

26.3

11.2

49.7

6.7

USG Findings

Table  3: USG findings  in s us pe cte d s inus itis  cas e s (of total s inus e s )

Number Percentage

Air fluid level

Sinus opacification

Mucoperiosteal thickening

Normal sinus

Other/dual echo

81

237

125

421

36

9

26.3

13.9

46.7

8.0

w as  opacification in both  im aging m e th ods . Air fluid
 le ve l w as  re lative ly uncom m on finding on both  USG
and radiograph y in s inus itis  cas e s . It w as  com m one r
in s onograph y (81 vs  53). De te ction of air fluid le ve l
w as  m ore  in acute  cas e s . Focal le s ions  of s inus e s
w e re  com m on in s us pe cte d s inus itis  cas e s  e s pe cially
in radiograph y, w h ich  w as  pre s e nt in 6.7% . USG
s h ow e d le s s  focal le s ions  of s inus e s .
Air fluid le ve l w as  m ore  de te cte d in acute  cas e s  in
both  radiograph y and USG. Air fluid le ve l w as
s ignificantly m ore  de te cte d in acute  cas e s  by ultra-
s onograph y. P value  w as  0.000. Sonograph y s h ow e d
m ore  cas e s  w ith  air fluid le ve l. MPT and air fluid le ve l
w as  m ore  de te cte d w ith  USG.

Variables

Table  4: Table  s h ow ing s ignificant variable s

P value

MPT less than 15 mm USG vs Radiography

Air fluid level detection by USG in acute

sinusitis vs radiography

Bilaterality in acute sinusitis

0.003

0.000

0.000

Sonograph y de te cte d le s s  num be r of focal le s ion of
s inus e s . Ove rall e xclus ion of norm al s inus  w as  h igh e r
w ith  s onograph y (421 vs  448). H ow e ve r it w as  not
s tatis tically s ignificant. O f th e  9 00 of total s inus e s
e xam ine d, USG ove rall s h ow e d m ore  e vide nce  of
s inus itis  com pare d to plain radiograph y, 443 vs  39 1.
O nly s ingle  USG ne gative  cas e  w as  found to be
pos itive  on radiograph . Ove rall s e ns itivity and s pe ci-
ficity be ing 9 9 .7%  and 89 .9 % . Accuracy of USG w as
9 4%  cons ide ring radiograph  as  gold s tandard.

Parameters

Table  5: Sh ow ing diagnos tic value  of ultras ound in m axillary
s inus itis  cons ide ring X ray as  gold s tandard

Percent

Sensitivity

Specificity

PPV

NPV

Accuracy

99.7%

89.7%

88.3%

99.8%

94.2%
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s inus e s as  alm os t alw ays  accom panie d by th e  conti-
guous  inflam m ation of th e  nas al m ucos a.11 Sym ptom s
in s inus itis  are  s om e tim e s  uns pe cific: rh inorrh e a,
cough , fe ve r, nas al voice , h e adach e , inflam m ation of
nas al m ucos a, s inus  te nde rne s s , pos tnas al drip. Th e
s inus  infe ction is  diagnos e d by puncture  follow e d
bacte rial culture . But be caus e  th is  is  an invas ive
te ch niq ue , le s s  invas ive  or non-invas ive  im aging
m e th ods  m ay us e d in e s tablis h ing th e  diagnos is .
Th e s e  are : Th e  conve ntional radiograph , CT s can,
MRI and ultras onograph y. Ye t, th e s e  inve s tigations
m ay le ad to a fals e  pos itive  diagnos is  of infe ction
w h e n m ucos al th ick e ning, polyps , s inus  cys ts  or
anatom ical anom alie s  are  pre s e nt.7

Com pute d tom ograph y is  cons ide re d to be  th e  gold
s tandard in th e  diagnos is  of s inus itis . But th e re  are
auth ors  w h o cons ide r th at th is  radiation e xpos ing
im aging te ch niq ue  s h ould be  cons ide re d only in
ce rtain s ituations : re curre nt s inus itis , ch ronic s inus itis
and no re s pons e  to th e rapy.12-14 Radiologic e xam s
to confirm  th e  diagnos is  of uncom plicate d s inus itis
are  re com m e nde d by s om e  auth ors  jus t for ch ildre n
olde r th an 6 ye ars .15 Oth e rs  lite rature  data s ugge s t
th at im aging inve s tigations  are  not ne ce s s ary in
uncom pli-cate d acute  rh inos ins itis .16,17 Th e  role  of
radiograph y is  ve ry im portant in ruling out s inus itis ,
h ow e ve r th e re  is  long de bate  be caus e  of th e  radiation
ris k  e s pe cially in ch ildre n and pre gnant w om e n. So,
w e  ne e d a radia-tion fre e  s im ple , non-invas ive , rapid,
s afe  ine xpe ns ive  and re adily available   m e th od for
diagnos ing m axillary s inus  dis e as e s .4

Age  and ge nde r dis tribution of our s tudy w as  com -
parable  to th at of oth e r s tudie s .3 Som e  s tudy s h ow e d
m ore  fe m ale  dom inance  in s tudy populations .5,18,19

w e  h ad re lative ly le s s  ch ildre n be caus e  th e  s tudy
w as  conducte d in h os pital w ith  no pe diatric de part-
m e nt. Age  group m os t com m only affe cte d w e re
s im ilar in oth e r s tudy conducte d in Ne pal by Is h w ar
Singh  e t al.19  Th e  occupation m os t com m only affe cte d
by s inus itis  w as  h ous e w ife  (43.3% ) in th at s tudy,
h ow e ve r w e  found h igh e r num be r of s tude nts  ove rall,
only about 15.5%  w e re  h ous e w ive s . Th is  could be
be caus e  of s m alle r num be r of fe m ale  patie nts  in our
population. Male s  w e re  num e rically m ore  in our s tudy
probably be caus e  our ins titution h as  no gynae cology
de partm e nt. H e adach e  w as  th e  com m onne s t s ym p-
tom  (57.6% ) in our s tudy population (about 86%  of
ch ronic s inus itis  cas e s ) w h ich  is  cons is te nt w ith  on

s tudy of ch ronic rh inos inus itis .19 ,20

Bilate ral s inus  involve m e nt w as  not com m on findings
in our patie nts  w h ich  m ay be  e xplaine d by le s s  acute
s inus itis  cas e s  in our s tudy. Mos t of th e  bilate ral invo-
lve m e nt w as  s e e n in acute  s inus itis  cas e s . Ch ronic
cas e s  m os tly s h ow e d unilate ral involve m e nt w h ich
could be  e xplaine d due  to s om e  s tructural de form ity
re late d to OMC le ading to pe rs is te nt obs truction of
os tium .
Of th e  total patie nts , 49 .7%  s h ow e d norm al s inus
w h ich  w as  com parable  to 47%  re porte d by fufe z an
e t al3 and 27.5%  found by Alam e e r e t al.6 Fluid
colle ction w as  m os t com m on patte rn of radiograph ic
pre s e ntation in th os e  s inus s itis  cas e s , w h ich  w as
found in 32.2%  of s inus  e xam ine d w h ich  w as  in
aggre m e nt w ith  th e  findings  of Fufe z an (29 % ). But
Alam e e r and groups  re pote d m ucope rios te al th ick e -
ning as  m os t com m on radiograph ic pre s e ntation of
m axillary s inus itis , w h ich  w as  de te cte d in 22% . W e
de te cte d 11.2%  s inus  w ith  MPT. Th e  s inus  fluid w as
de te cte d only in 1%  s inus e s . Th is  m ay be  due  to too
s m all s am ple  s iz e  in th at s tudy, w h e re  m os t of th e
cas e s  could h ave  be e n ch ronic cas e s . W e  als o
de te cte d h igh  num be r of air fluid le ve l in acute  cas e s
by both  radiograph y and USG. As  acute  cas e s  pre s e nt
w ith  fluid colle ction, th e s e  findings  are  as  e xpe cte d.
Th e  air fluid de te ction w as  h igh e r as  com pare d to
radiograph y. Fufe z an e t al. re porte d s im ilar or s ligh tly
be tte r de te ction of air fluid le ve l by USG (26 vs  25).3

Th e re  w as  m ore  de te ction of s inus itis  by ultras ound
as  com pare d to radiograph y. Mucope rios te al de te ction
and air fluid le ve l de te ction w as  m ore  in ultras ound.
Minim al fluid could h ave  be e n m is s e d in PR and s o
th e re  w e re  m ore  s inus itis  cas e s  on USG. Ove rall fluid
colle ction w as  m ore  de te cte d by Fufe z an e t al als o
but th e y de te cte d m ore  M PT by radiograph y as
com pare d to USG. Th e re  w as  only one  cas e  w ith  PR
diagnos is  of s inus itis  w h ich  w as  found to be  ne agtive
on USG. Th e  de te ction rate  of focal le s ion of s inus
lik e  polyp/MRC w as  s ignificantly le s s  by USG as
com pare d to PR. Se ns itivity and s pe cificity of USG
in de te ction of s inus itis  w as  good in our s tudy, w h ich
w as  re porte d to be  diffe re nt in diffe re nt s udie s , but
range  from  31 to 9 9 %  and 61 to 100% .3,4,9 ,10,21-23

Data from  s tudy by Fufe z an e t al re ports  s e ns itivity
of 9 4.9 % , w h ich  is  com parabe  to ours  but it w as  le s s
in s tudy by Puh ak k a e t al (54% ). Se ns itivityof 9 4.9 % ,
s pe cificity of 9 8.4 % , pos itive  pre dictive value  of 9 7.4%
and a ne gative  pre dictive  value  of 9 6.9 %  w as  re porte d



by Fufe z an e t al w h ich  is  com parable  to our s tudy.
Lots  of variation in s e ns itivity and s pe cificity in diffe re nt
s tudy is  probably re late d to diagnos tic crite ria s e t by
re s e arch e rs  in ide ntifying dis e as e d s inus . Mos t of th e
s tudie s  h ad no w e ll de fine d crite ria as  s uch .21,22

Study

Table  6: Sh ow ing com paris on of ultras onograph y vs  radiograph y
in diagnos is  of m axillary s inus itis  (PR as  gold s tandard)

Sensitivity

Our

Fufezan etal3

Puhakka  etal4

Shapiro etal9

99.8%

96.9%

    -

   -

Specificity PPV NPV

99.7%

94.9%

56%

44-58%

89.9%

98.4%

55-61%

88.5%

97.4%

        -

        -

Th e  radiograph y, ultras ound, CT s can and MRI h as
be e n s tudie d to e valuate  th e  diagnos tic m odality in
s us pe cte d s inus itis  cas e s , w h ich  are  com pare d to
s inus  punture . Radiograph y and ultras ound give  s im ilar
accuracy. USG h as  be e n found to be  ve ry accuarte
to e xclude  th e  dis e as e d s inus 3,5 and good corre lation
w ith  antral lavage  h as  be e n de te cte d (Kath olm  e t al24

h aape vie ni e t al). w h e n USG is  us e d in com bination
w ith  radiograph y, th e  de te ction rate  h as  be e n found
to be  be tte r and s om e  auth ors  e ve n advocate  us ing
PR in s e le ctive  cas e s  only.5,25

W e  found out s om e  PR s inus itis  ne gative  cas e s
s h ow e d e vide nce  of s inus itis  in USG. W h e ne ve r th e re
is  e vide nce  of s inus itis  in form  of fluid colle ction or
m ucos al th ick e ning, s uch  s inus e s  are  found invariably
found to be  dis e as e d on antral lavage  in pre vous
s tudie s , as  fals e  pos itivity rate  is  q uite  low .3 But fals e
pos itivity of m ucos al th ick e ning h as  be e n found to be
s ignificant in com paris on to antral lavage  w h ich  is
true  to both  USG and PR.3 Als o, agre e m e nt be tw e e n
th e  rate s  of abnorm alitie s  in s tandard radiograph s
and th e  pre s e nce  of s e cre tions  obtaine d by s inus
as piration h as  s h ow n cons ide rable  variation in s e ve ral
clinical s tudie s .8 So th e s e  finding m ay s ugge s t th e
be tte r de te ction rate  of s inus itis  by USG as  com pare d
to radiograph y if w e ll e s tablis h e d diagnos tic crite ria
are  us e d along w ith  th e  good e q uipm e nt. MRI are
pre s e ntly m os t pre fe rre d and im aging m odality of
ch oice 4,26 be caus e  of m any lim itations  of plain radio-
graph y and USG could be  pos s ible  be tte r option
e s pe cially in s e tup w ith  le s s  re s ours e s .
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Conclus ion

Ultras ound yie lds  s im ilar re s ults  of plain radiograph y.
Th e re  is  cons e ns us  on diagnos is  of fluid fille d s inus
by s onograph y on all s tudie s  and w e  als o add to th at.
Som e  radiograph ically ne gative  cas e s  als o can be
found to be  dis e as e d in USG w h ich  incre as e s  th e
s e ns itivity of diagnos is . Sim ilar facts  h as  be e n re porte d
by fe w  re s e arch e rs  and dis aggre e d by s om e . H ow e ve r
if w e  us e  s tandard crite ria for m ucos al th ick e ning as
w all e ch o dis tance  m ore  th an 11 m m , m os t of th e
m ucos al th ick e ning could be  accuarate ly diagnos e d.
Th e  te ch niq ue , m ach ine  us e d, e xpe rtis e  involve d and
crite ria us e d could h ave  le d to variable  re s ults  in th e
pas t.
So, h andy, radiation fre e , noninvas ive  and ch e ap
proce dure  lik e  USG is  diagnos tically e ve n be tte r to
radiograph y e s pe cially to rule  out fluid colle ction in
acute  s inus itis . Th e re  are  h ardly any fals e  ne gative
cas e s . Fe w  fals e  pos itive  re s ults (com pare d to PR)
could be  true  pos itive  too. In de ve loping countrie s
w h e re  re s ours e s  are  lim ite d, USG could be  be s t
inve s tigation m odality for s us pe cte d m axillary s inus itis .
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