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Introduction

A traum a is  any injury or dam age  th at occurs  due  to
e xte rnal factors  th at is  a one  of th e  bigge s t caus e s
of dis ability in young pe ople  and als o it is  th e  s ingle
gre ate s t caus e  of ye ars  of life  los t in th e  w orld. Traum a
re s ulte d in th e  de ath  of m ore  th an 6000000 pe ople
in th e  w orld, during th e  ye ar 2000.1 Pne um oth orax
is  a com m on finding in patie nts  adm itte d in h os pitals
w ith  traum a, barotraum a follow ing m e ch anical ve ntila-
tion and invas ive  proce dure  in h os pitaliz e d patie nts .2

Th e  incide nce  of pne um oth orax in traum a patie nts
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BACKGROUND: Early de te ction and tre atm e nt of pne um oth orax is  critically im portant. It ofte n re m ains  undiagnos e d
afte r traum a and m ay rapidly le ad to te ns ion pne um oth orax and s ubs e q ue ntly to cardiac arre s t. A q uick  be ds ide
ch e s t ultras ound m ay e xpe dite  th e  diagnos is , tre atm e nt and re s us citation of patie nt. It is  an e as y and s im ple
te ch niq ue  w h ich  doe s  not re q uire  h igh e r e xpe rtis e . OBJECTIVE: To de te rm ine  diagnos tic accuracy of ch e s t
ultras ound in th e  de te ction of pne um oth orax tak ing ch e s t CT s can as  gold s tandard. METH ODOLOGY: Th e
ultras ound ch e s t pe rform e d on patie nt lying s upine , s canning both  lung fie lds . W ith  us e  of h igh  fre q ue ncy line ar
probe  one  can cle arly dis tinguis h  th e  vis ce ral and parie tal ple ura, lung s liding and com e t tail artifact re pre s e nting
norm al lung. Abs e nce  of lung s liding and com e t tail artifact re pre s e nting pne um oth orax. Th e  re s ults  th e n com pare d
w ith  gold s tandard m ultis lice  (64) CT s can of ch e s t. RESULTS: In our s tudy, out of 275 cas e s , 65.82%  (n=181)
w e re  be tw e e n 18-40 ye ars  of age  w h ile  34.18%  (n=9 4) w e re  be tw e e n 41-60 ye ars  of age , m e an ± s d w as
calculate d as  35.31 ± 8.9 6 ye ars , 58.9 1%  (n=162) w e re  m ale  and 41.09 %  (n=113) w e re  fe m ale s , fre q ue ncy of
pne um oth orax on CT w as  re corde d as  8.36%  (n=23), th e  diagnos tic accuracy of ch e s t ultras ound to de te ct
pne um oth orax tak ing ch e s t CT s can as  gold s tandard s h ow s  s e ns itivity, s pe cificity, pos itive  pre dictive  value ,
ne gative  pre dictive  value  and accurate  as  78.26% , 9 6.83% , 69 .23% , 9 7.9 9 %  and 9 5.27%  re s pe ctive ly.
CONCLUSION: Ch e s t ultras ound is  a us e ful, radiation fre e , e as y and rapid te ch niq ue  in th e  de te ction of
pne um oth orax as  a be ds ide  proce dure  in e m e rge ncy traum a cas e s .
Ke yw ords : Pne um oth orax, ch e s t ultras onograph y, diagnos tic accuracy, ch e s t CT s can
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is  7% .3 In anoth e r s tudy it is  re porte d about 5%  to
8%  in traum a patie nts .4 Th e  diagnos is  of pne um o-
th orax is  us ually m ade  in com bination w ith  clinical
s igns  and s ym ptom s , w h ich  m ay be  non-s pe cific, and
plain ch e s t radiograph y.5 Supine  AP ch e s t radiograph
re m ains  ins e ns itive  e xam ination in th e  diagnos is  of
pne um oth orax in th e  patie nts  adm itte d in th e  h os pitals
afte r traum a. Th e  s e ns itivity of s upine  CXR for pne u-
m oth orax range s  from  28% -75%  and s pe cificity is
100% .6

Com pute d tom ograph y is  w ide ly us e d as  gold s tandard7

for th e  diagnos is  of pne um oth orax h ow e ve r, it re q ui-
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re s  s e ve re ly injure d patie nts  or patie nts  h aving h igh
s us picion of pne um oth orax to be  trans porte d to th e
CT room  w h ich  is  us ually tim e  cons um ing and de lays
th e  diagnos is .2,7 Th e  s e ns itivity and s pe cificity of CT
be ing gold s tandard is  100%  e ach .7 CT s can facility
is  e xpe ns ive , involve s  radiations  and it is  not e as ily
available  e ve ryw h e re  in our country e s pe cially in
re m ote  are as , th at re s ults  furth e r de lay in diagnos is
and ge ts  pote ntially life  th re ate ning. Ch e s t ultras ound
h as  gaine d a w e ll-e s tablis h e d role  in th e  diagnos is
of pne um oth orax and is  s till rapidly e volving. Ultra
s ound h as  be e n propos e d as  an alte rnative  s cre e ning
te s t for pne um oth orax.2 Th e  us e  of ultras ound can
re duce  th e  tim e  tak e n for diagnos is  of pne um oth orax
h e nce  allow s  e arly tre atm e nt.1

Se ns itivity and s pe cificity of th oracic ultras onograph y
is  53%  and 9 5%  in traum atic patie nts 8 w h ile  anoth e r
s tudy re porte d s e ns itivity and s pe cificity w as  86.2
and 9 7.2%  re s pe ctive ly.2

Th e  rationale  of th is  s tudy is  to s tudy th e  diagnos tic
accuracy of ch e s t ultras onograph y in our population
as  a lot of re s e arch e s  h as  be e n done  but th e re  is  a
controve rs y in th e ir s e ns itivitie s  (53%  - 86.2% ).2,8 If
w e  find h igh  accuracy of ultras ound th e  in future  w e
can us e  it in e arly de te ction of pne um oth orax e s pe -
cially in our country w h e re  CT s can facility is  not
re adily available , th us  providing prom pt diagnos is ,
e arly tre atm e nt and re ducing th e  patie nt’s  m ortality.
Oth e r be ne fits  of th is  s tudy is  th at USG is  e as y to
pe rform , rapid, ine xpe ns ive , radiation fre e  and doe s
not re q uire  h igh e r e xpe rtis e , e ve n a junior re s ide nt
can diagnos e  in e m e rge ncy cas e .

OPERATIONAL DEFINITIONS

Pne um oth orax on Ultras onograph y:
It w as  de fine d by th e  abs e nce  of lung s liding and
com e t tail artifact. (done  on patie nts  arrival)
Lung s liding is  a dynam ic s ign and can be  ide ntifie d
on M -m ode  of ultras ound (im age  s h ow n be low  in
Fig. 1) as  h oriz ontal m ove m e nt along th e  ple ural line .
Th e  m otionle s s  portion of th e  ch e s t above  th e  ple ural
line  cre ate s  h oriz ontal “w ave s ” and s liding be low  th e
ple ural line  cre ate s  a granular patte rn, th e  “s and”
re s e m bling lik e  w ave s  cras h ing in onto th e  s and
th e re fore  calle d “s e as h ore ” s ign and is  re pre -s e nting
norm al lung.5

Figure  1: M-m ode  illus trating th e  ‘s e as h ore  s ign.’ Th e  ple ural line
divide s  th e  im age  in h alf: Th e  m otionle s s  portion above  th e  ple ural
line  cre ate s  h oriz ontal ‘w ave s ,’ and th e  s liding line  be low  it cre ate s

granular patte rn, th e  ‘s and’

Com e t tail artifacts  are  re ve rbe ration artifacts  th at
appe ar as  h ype r e ch oic ve rtical line s  th at e xte nd from
th e  ple ura to th e  e dge  of th e  s cre e n w ith out fading.5

Pne um oth orax on CT:
On CT it is  m anife s te d as  a colle ction of air in th e
ple ural cavity accum ulating be h ind th e  ve ntral or
m e dial th oracic w all. (As s e s s e d on patie nts  pre s e n-
tation)

DIAGNOSTIC ACCURACY
True  Pos itive :
If Pne um oth orax is  pos itive  on ultras onograph y as
w e ll as  Pos itive  on CT

Fals e  Pos itive :
If Pne um oth orax is  pos itive  on ultras onograph y w h ile
it is  ne gative  on CT

Fals e  Ne gative :
If Pne um oth orax is  not found on ultras onograph y
w h ile  it is  pos itive  on CT
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True  Ne gative :
If Pne um oth orax is  ne gative  on ultras onograph y w h ile
it is  pos itive  on CT

Se ns itivity =  x 100

Spe cificity =  x 100

Pos itive  pre dictive  value = x 100

Ne gative  pre dictive  value =  x 100

s ys tolic blood pre s s ure  < 9 0 m m /h g)
2. Patie nts  h aving large  cons olidation, pulm onary
fibros is  and ple ural adh e s ion. (As s e s s e d on CT).

DATA COLLECTION PROCEDURE
Th e  ultras ound ch e s t w as  pe rform e d on patie nt lying
s upine , s canning both  lung fie lds  at s e cond to fourth
ante rior inte rcos tal s pace s  and s ixth  to e igh th
inte rcos tal s pace s  in m id axillary line . W h e n th e
trans duce r is  place d acros s  th e  rib longitudinally, a
h oriz ontal h ype r e ch oic line  could be  appre ciate d
be tw e e n th e  uppe r and low e r ribs  re pre s e nting th e
ple ural line . W ith  th e  us e  of h igh e r fre q ue ncy line ar
probe  one  can cle arly dis tinguis h  th e  vis ce ral and
parie tal ple ura, lung s liding and com e t tail artifact
re pre s e nting norm al lung. Pre s e nce  or abs e nce  of
lung s liding and com e t tail artifact w as  note d. Me dis on
Sonoace  Accuvix V20 w as  us e d for all patie nts  w ith
a 7.5 M H z  h igh  fre q ue ncy line ar array trans duce r.
CT s can of ch e s t w as  done  of all patie nts  us ing
m ultis lice  (64) CT, w ith  a collim ation of 0.6 m m  s lice
at 120 Kv and 300 m A. On CT it is  m anife s te d as  a
colle ction of air in th e  ple ural cavity accum ulating
be h ind th e  ve ntral or m e dial th oracic w all.
All th e  re le vant de tails  w e re  re corde d s e parate ly for
e ach  patie nt.

STATISTICAL ANALYSIS
Us ing SPSS ve rs ion 22 data w as  m anage d and
analyz e d. All q ualitative  variable s  lik e  ge nde r of
pne um oth orax on USG and CT w as  pre s e nte d in th e
form  of fre q ue ncy (% ). Me an and s tandard de viation
w as  us e d to e xpre s s  th e  continuous  variable  lik e  age .
Se ns itivity, s pe cificity, pos itive  pre dictive  value  and
ne gative  pre dictive  value  te s ts  w as  us e d for diagnos tic
accuracy of ch e s t USG and CT afte r m ak ing 2 x 2
table s . Data w as  s tratifie d for age  and ge nde r. Pos t
s tratification ch i-s q uare  te s t w as  us e d. P-value  <0.05
w as  cons ide re d as  s ignificant.

a
a+ c

a
b+ d

a
a+ b

a
c+ d

Mate rial and M e th ods

STUDY DESIGN:
Cros s  s e ctional s tudy

SETTING:
Th is  s tudy w as  conducte d at Radiology de partm e nt,
CMH  Lah ore .

DURATION OF STUDY:
Th e  s tudy w as  of 6 m onth s  duration afte r th e  approval
of s ynops is . From : 1-08-2015 to 31-01-2016

SAMPLE SIZ E:
Sam ple  s iz e  of 275 cas e s  is  calculate d w ith  9 5%
confide nce  le ve l, 7%  m argin of e rror for s e ns itivity
i.e  86.2% . 2%  m argin of e rror for s pe cificity i.e  9 7.2%
and tak ing e xpe cte d pe rce ntage  of pne um oth orax i.e
7%  of USG of lung to de te ct pne um oth orax tak ing
CT s can ch e s t as  gold s tandard.

SAMPLING TECH NIQUE:
Non-probability cons e cutive  s am pling

INCLUSION CRIETERIA
Patie nts  age d 18-60 of e ith e r ge nde r w ith  ch e s t
traum a pre s e nting at e m e rge ncy de partm e nt
(re s piratory rate  <10 or > 29 ) i.e  s us pe cte d cas e s  of
pne um oth orax.

EXCLUSION CRITERIA
1. Patie nts  w h o are  de ve loping te ns ion pne um oth orax
or h e m odynam ic ins table . (as s e s s e d clinically, te ns ion
pne um oth orax ch e s t x-ray finding m e dias tinal s h ifting
and inve rte d diaph ragm , h e m odynam ic uns table  if

Re s ults

A total of 275 cas e s  fulfilling th e  inclus ion/e xclus ion
crite ria w e re  e nrolle d to de te rm ine  th e  diagnos tic
accuracy of ch e s t ultras ound to de te ct th e  pne u-
m oth orax tak ing CT s can ch e s t as  gold s tandard.
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AGE DISTRIBUTION:
Patie nts  w e re  dis tribute d according to age  of th e
patie nts , it s h ow s  th at 65.82%  (n=181) w e re  be tw e e n
18-40 ye ars  of age  w h ile  34.18%  (n=9 4) w e re  be tw e e n
41-60 ye ars  of age , m e an ± s d w as  calculate d as
35.31 ± 8.9 6 ye ars . (Tab. 1)

18-40

41-60

Total

Mean ± SD

Age (in years) %No. of patients

181

94

275

35.31 ± 8.96

65.82

34.18

100

Table  1: Age  Dis tribution (n=275)

GENDER DISTRIBUTION:
Ge nde r dis tribution s h ow s  th at 58.9 1%  (n=162) w e re
m ale  and 41.09 %  (n=113) w e re  fe m ale s . (Tab. 2)

FREQUENCY OF PNEUMOTH ORAX:
Fre q ue ncy of pne um oth orax on CT w as  re corde d as
8.36%  (n=23) w h ile  9 1.64%  (n=252) h ad no findings
of th e  m orbidity. (Tab. 3)

Male

Female

Total

Gender %No. of patients

162

113

275

58.91

41.09

100

Table  2: Ge nde r Dis tribution (n=275)

DIAGNOSTIC ACCURACY OF ULTRASOUND:
Diagnos tic accuracy of ultras ound of lung to de te ct
th e  pne um oth orax k e e ping CT s can ch e s t as  gold
s tandard s h ow s  s e ns itivity, s pe cificity, pos itive  pre -
dictive  value , ne gative  pre dictive  value  and accurate
as  78.26% , 9 6.83% , 69 .23% , 9 7.9 9 %  and 9 5.27%
re s pe ctive ly. (Tab. 4)

DATA STRATIFICATION:
Th e  data w as  s tratifie d for age  and ge nde r to control
th e  e ffe ct m odifie rs , pos t s tratification ch i-s q uare  te s t
w as  us e d. P-value  0.05 w as  cons ide re d as  s igni-
ficant.

Yes

No

Total

Pneumothorax %No. of patients

23

252

275

8.36

91.64

100

Table  3: Fre q ue ncy of pne um oth orax on CT (n=275)

Positive

Negative

Total

Ultrasound
Computed Tomography

TotalPneumothorax
(Positive)

Pneumothorax
(Negative)

True positive(a)

18 (6.55%)

False negative(c)

5 (1.82%)

a + c

23 (%)

False positive (b)

8 (2.91%)

True negative (d)

244 (88.73%)

b + d

252 (%)

a + b

26(9.45%)

c + d

249 (90.55%)

275 (100%)

Se ns itivity = a / (a +  c) x 100 =78.26%
Spe cificity = d / (d +  b) x 100 = 9 6.83%
Pos itive  pre dictive  value  = a / (a +  b) x 100 =69 .23%
Ne gative  pre dictive  value  = d / (d +  c) x 100 =9 7.9 9 %
Accuracy rate  = a +  d / (a +  d +  b +  c) x 100 = 9 5.27%

Table  4: Diagnos tic accuracy of ch e s t ultras ound in th e  de te ction
of pne um oth orax tak ing ct s can ch e s t as  gold s tandard

(n=275)

Positive

Negative

Ultra-
sound

Computed Tomography
P valuePneumothorax

(Positive)
Pneumothorax

(Negative)

True positive(a) 9

False negative(c) 3

False positive (b) 6

True negative (d) 163
2.13

Se ns itivity  = a / (a +  c) x 100 =75%
Spe cificity  = d / (d +  b) x 100 =9 6.44
Pos itive  pre dictive  value  = a / (a +  b) x 100 =60%
Ne gative  pre dictive  value  = d / (d +  c) x 100 =9 8.19 %
Accuracy rate  = a +  d / (a +  d +  b +  c) x 100 = 9 5.02%

Positive

Negative

Ultra-
sound

Computed Tomography
P valuePneumothorax

(Positive)
Pneumothorax

(Negative)

True positive(a) 9

False negative(c) 2

False positive (b) 2

True negative (d) 81
2.72

41-60 years

Se ns itivity = a / (a +  c) x 100 =81.82%
Spe cificity = d / (d +  b) x 100 = 9 7.59 %
Pos itive  pre dictive  value  = a / (a +  b) x 100 =81.82%
Ne gative  pre dictive  value  = d / (d +  c) x 100 =9 7.59 %
Accuracy rate  = a +  d / (a +  d +  b +  c) x 100 = 9 5.74%

Table  5: Stratification for age  (n=275)

18-40 years

Positive

Negative

Ultra-
sound

Computed Tomography
P valuePneumothorax

(Positive)
Pneumothorax

(Negative)

True positive(a) 14

False negative(c) 4

False positive (b) 5

True negative (d) 139
5.66

Se ns itivity  = a / (a +  c) x 100 =77.78%
Spe cificity  = d / (d +  b) x 100 =9 6.52%
Pos itive  pre dictive  value  = a / (a +  b) x 100 =73.68%
Ne gative  pre dictive  value  = d / (d +  c) x 100 =9 7.20%
Accuracy rate  = a +  d / (a +  d +  b +  c) x 100 = 9 4.44%

MALE



Positive

Negative

Ultra-
sound

Computed Tomography
P valuePneumothorax

(Positive)
Pneumothorax

(Negative)

True positive(a) 4

False negative(c) 1

False positive (b) 3

True negative (d) 105
0.00

FEMALE

Se ns itivity  = a / (a +  c) x 100 =80%
Spe cificity  = d / (d +  b) x 100 = 9 7.22%
Pos itive  pre dictive  value  = a / (a +  b) x 100 =57.14%
Ne gative  pre dictive  value  = d / (d +  c) x 100 =9 9 .05%
Accuracy rate  = a +  d / (a +  d +  b +  c) x 100 = 9 6.46%

Table  5: Stratification for ge nde r (n=275)
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Dis cus s ion

Early de te ction of pne um oth orax is  critically im portant.
Se ve ral s tudie s  h ave  s h ow n th at ch e s t ultras ono-
graph y is  a h igh ly s e ns itive  and s pe cific tool. Th e
be ne fits  of USG is  th at it is  radiation fre e , ine xpe ns ive ,
rapid and e as y to pe rform  e ve n a junior re s ide nt can
diagnos e  in e m e rge ncy cas e .
Th is  s tudy w as  planne d to de te rm ine  th e  diagnos tic
accuracy of ch e s t ultras onograph y in our population
as  a lot of re s e arch  h as  be e n done  but th e re  is  a
controve rs y in th e ir s e ns itivitie s  (53%  - 86.2% ).
In our s tudy, out of 275 cas e s , 65.82%  (n=181) w e re
be tw e e n 18-40 ye ars  of age  w h ile  34.18%  (n=9 4)
w e re  be tw e e n 41-60 ye ars  of age , m e an ± s d w as
calculate d as  35.31 ± 8.9 6 ye ars , 58.9 1%  (n=162)
w e re  m ale  and 41.09 %  (n=113) w e re  fe m ale s , fre -
q ue ncy of pne um oth orax on CT w as  re corde d as
8.36%  (n=23), th e  diagnos tic accuracy of ultras ound
of lung to de te ct th e  pne um oth orax k e e ping CT s can
ch e s t as  gold s tandard s h ow s  s e ns itivity, s pe cificity,
pos itive  pre dictive  value , ne gative  pre dictive  value
and accurate  as  78.26% , 9 6.83% , 69 .23% , 9 7.9 9 %
and 9 5.27%  re s pe ctive ly.
Th e  findings  of our s tudy are  in agre e m e nt w ith  Z h ang
M  and oth e rs 2 w h o re corde d th e  s e ns itivity and
s pe cificity as  86.2 and 9 7.2%  re s pe ctive ly.2

Anoth e r s tudy re corde d th at s e ns itivity and s pe cificity
of th oracic ultras onograph y is  53%  and 9 5%  in
traum atic patie nts  w h ich  is  in contras t w ith  our re s ults
for s e ns itivity.
Ali Ebrah im i and oth e rs 9  in th e ir m e ta-analys is
de s igne d to e valuate  th e  diagnos tic accuracy of ch e s t
ultras onograph y and ch e s t radiograph y (CXR) for
de te ction of pne um oth orax, th e y re corde d th at th e
poole d s e ns itivity and s pe cificity of CUS w e re  0.87

(9 5%  CI: 0.81-0.9 2; I2= 88.89 , P<0.001) and 0.9 9
(9 5%  CI: 0.9 8-0.9 9 ; I2= 86.46, P<0.001), re s pe ctive ly.
Th e  poole d s e ns itivity and s pe cificity of CXR w e re
0.46 (9 5%  CI: 0.36-0.56; I2= 85.34, P<0.001) and
1.0 (9 5%  CI: 0.9 9 -1.0; I2= 79 .67, P<0.001), re s pe c-
tive ly. M e ta re gre s s ion s h ow e d th at th e  s e ns itivity
(0.88; 9 5%  CI: 0.82 - 0.9 4) and s pe cificity (0.9 9 ; 9 5%
CI: 0.9 8 - 1.00) of ultras ound pe rform e d by  e m e rge ncy
ph ys ician w as  h igh e r th an by non-e m e rge ncy ph y-
s ician. Non-traum a s e tting w as  as s ociate d w ith  h igh e r
poole d s e ns itivity (0.9 0; 9 5%  CI: 0.83 - 0.9 8) and
low e r s pe cificity (0.9 7; 9 5%  CI: 0.9 5 - 0.9 9 ) and
conclude d th at th e  diagnos tic accuracy of Ch e s t
ultras onograph y w as  h igh e r th an s upine  CXR for
de te ction of pne um oth orax. It s e e m s  th at Ch e s t
ultras onograph y is  s upe rior to CXR in de te ction of
pne um oth orax, e ve n afte r adjus ting for pos s ible
s ource s  of h e te roge ne ity.
Saucie r S and oth e rs 10 validate d th e  us e  of ultras ound
te ch nology w h e n com pare d w ith  th e  us e  of s tandard
ch e s t radiograph y for de te ction of pne um oth orax
follow ing ch e s t tube  re m oval and re corde d th at be d-
s ide  ultras ound te ch nology is  as  accurate  as  ch e s t
radiograph y in de te cting pne um oth orax follow ing
ch e s t tube  re m oval and can s ave  ins titutions ' tim e
and m one y.
A re ce nt s tudy11 by Lin Ch e n and oth e rs  conclude d
th at US re pre s e nts  a nove l approach  for th e  e valuation
of pne um oth orax, w ith  advantage s  of tim e line s s , h igh
accuracy and h igh  re liability. Th e  US s k ills  s h ould be
incorporate d into th e  s tandard training program s  of
ph ys icians  w ork ing at e m e rge ncy and critical care
s e ttings . Be caus e  lung ultras ound is  re lative ly ne w ,
th e re  are  m any are as  of active  re s e arch . For e xam ple ,
ne w  s igns  continue  to be  re porte d and de fine d. Th e
te ch niq ue  to q uantification of PTX s iz e  is  s till unde r
inve s tigation. Furth e rm ore , th e  diagnos is  of PTX
unde r s pe cial conditions  s uch  as  m e ch anical ve nti-
lation and patie nts  w ith  large  pulm onary bullae  are
be ing re porte d. A typical s igns  s uch  as  “ph ys iological
lung point” and “ps e udo-lung point” s h ould be  note d
and care fully dis tinguis h e d from  true  lung point.
Soldati G. e t al5 conducte d 18 m onth s  pros pe ctive
s tudy to de te rm ine  th e  diagnos tic accuracy of lung
ultras onograph y in th e  e m e rge ncy de partm e nt (ED)
in th e  diagnos is  of radio-occult pne um oth orax (PTX)
and to de fine  its  ability to de line ate  PTX e xte ns ion,
com pare d w ith  ch e s t radiograph  and com pute d tom o-
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Sim ilarly, a pros pe ctive  s tudy by Ball e t al.13 note d
th at up to 76%  of all traum atic pne um oth oraxe s  w e re
m is s e d by th e  s tandard s upine  AP ch e s t film  w h e n
inte rpre te d by th e  traum a te am . Th is  num be r w as
m uch  h igh e r th an th e ir prior re tros pe ctive  s tudy (55% ),
w h e re  im age  inte rpre tation re lie d on radiologis ts . Th is
s tre s s e d th e  poor s e ns itivity of CXR in a rus h e d
traum a s ce nario and utility of pe rform ing a rapid
be ds ide  ultras ound, to pos s ibly aid in th e  diagnos is ,
prior to s e nding a patie nt for a CT s can.14

Se ve ral oth e r s tudie s  h igh ligh t th e  utility of ultras ound
com pare d to CXR for th e  diagnos is  of pne um oth orax
in th e  Em e rge ncy De partm e nt.15-16 Th e  s e ns itivity of
ultras ound in ce rtain s tudie s  h as  be e n s im ilar to th at
found in CT s can, w h ich  is  s till cons ide re d to be  th e
gold s tandard for th e  de te ction of a pne um oth orax.15

Lich te ns te in e t al.17 h ave  s h ow n th at ultras ound h as
a s e ns itivity of 9 5.3%  and a s pe cificity of 9 1.1%  for
de te cting pne um oth orax in inte ns ive  care  unit (ICU)
patie nts .
In s um m ary, th e  findings  of our s tudy are  s upporte d
w ith  oth e r inte rnational s tudie s , and th e  h igh e r
accuracy of ultras ound and e ncourage s  its  us e  in
future  for e arly de te ction of pne um oth orax e s pe cially
in our country w h e re  CT s can facility is  not re adily
available , involve s  radiations  and e xpe ns ive , th us
ch e s t ultras ound provide s  prom pt diagnos is , e arly
tre atm e nt and re ducing th e  patie nt’s  m ortality.

graph y (CT) s canning. A total of 109  cons cious ,
s pontane ous ly bre ath ing patie nts  w h o h ad be e n
adm itte d to th e  ED for ch e s t traum a w e re  involve d in
th e  s tudy. All patie nts  unde rw e nt a s tandard
ante ropos te rior s upine  ch e s t radiograph  and a s piral
CT lung s cans  w ith in 1 h our of ED adm is s ion. Lung
US w as  carrie d out by an ope rator w h o w as  unaw are
of th e  oth e r e xam ination re s ults , both  for diagnos is
and for th e  oth e r q uantitative  de lim itation of th e  PTX.
From  109  participants , 25 traum atic PTXs  w e re
de te cte d in th e  218 h e m i th oraxe s  e valuate d by s piral
CT s can. Th e  findings  from  s piral CT s can w e re  us e d
as  a re fe re nce  s tandard. Out of th e s e , only 13 w e re
re ve ale d by ch e s t radiograph y (52%  s e ns itivity, 100%
s pe cificity) w h ile  23 participants  w e re  ide ntifie d by
Lung US w ith  one  fals e  pos itive  re s ult (9 2%  s e ns itivity
and 9 9 .4%  s pe cificity). In 20 of 25 cas e s , th e re  w as
agre e m e nt on e xte ns ion of th e  PTX be tw e e n CT lung
s can and lung US w ith  a m e an diffe re nce  of 1.9  cm
(range  0 – 45 cm ) in th e  localiz ation of re tro parie tal
air e xte ns ion; ch e s t radiograph  w as  not able  to give
q uantitative  re s ults . Lung US s cans  carrie d out in th e
ED de te cte d occult PTX and its  e xte ns ion w ith  an
accuracy th at w as  alm os t as  h igh  as  th e  re fe re nce
s tandard (s piral CT s can).
In one  pros pe ctive  s tudy a h and- h e ld ultras ound
de vice  w as  us e d by traum a s urge ons  to pe rform  th e
E-FAST e xam ination in patie nts  w ith  blunt or pe ne -
trating traum a.12 Th e  utility of th oracic ultras ound for
diagnos ing a pne um oth orax w as  com pare d to ch e s t
x-ray (CXR) alone , a com pos ite  s tandard (CXR, ch e s t,
and abdom e n Com pute d tom ograph y (CT) s cans ,
clinical cours e , and invas ive  inte rve ntions ), and to
th e  gold s tandard CT s can (CT only). Th e ir re s ults
s h ow e d th at th e  E-FAST e xam ination h ad a s e ns itivity
of 58.9 %  w ith  a pos itive  lik e lih ood ratio of 69 .7 and
a s pe cificity of 9 9 .1%  w h e n com pare d to th e
com pos ite  s tandard. Th e  E-FAST w as  als o com pare d
to CXR, us ing CT s can as  th e  gold s tandard, s h ow ing
th at ultras ound h ad a h igh e r s e ns itivity th an CXR,
48.8 and 20.9 % , re s pe ctive ly, and a s im ilar s pe cificity
of 9 9 .6 and 9 8.7% , re s pe ctive ly. In addition, th e y
note d th at 63%  of all pne um oth oraxe s  diagnos e d
w e re  occult. Traditionally, th e s e  w ould e nd up ge tting
diagnos e d late r on a CT s can. Alth ough  CT s can
re m ains  th e  gold s tandard, th e y conclude d th at
ultras ound w as  m ore  s e ns itive  in ide ntifying occult
traum atic pne um oth oraxe s  com pare d to CXR.

Conclus ion

W e  conclude d th at th e  diagnos tic accuracy of ch e s t
ultras ound to de te ct pne um oth orax tak ing CT s can
ch e s t as  gold s tandard is  h igh e r and it w ill be  ve ry
us e ful in future  in our population as  it is  e as y,
ine xpe ns ive  ,rapid, radiation fre e  m odality and doe s
not re q uire  h igh e r e xpe rtis e .

Re fe re nce s

1. Norouz i V, Fe iz i I, Vatank h ah  S, Pours h aik h ian M.
Calculation of th e  probability of s urvival for traum a
patie nts  bas e d on traum a s core  and th e  injury
s e ve rity s core  m ode l in Fate m i H os pital in Ardabil.
Arch  traum  re s . 2013; 2(1): 30-5.



07PJR January - March 2018; 28(1)PAK ISTAN JOU RNAL  OF RADIOLOGY

2.

3.

4.

5.

6.

7.

8.

9 .

10.

Z h ang M, Liu Z -H , Yang J-X, Gan J-X, Xu S-W ,
You X-D. Rapid de te ction of pne um oth orax by
ultras onograph y in patie nts  w ith  m ultiple  traum a.
Crit Care . 2006; 10(4): R 112-9 .

Maybaue r MO, Ge is s e r W , W olff H , Maybaue r DM.
Incide nce  and outcom e  of tube  th oracos tom y pos i-
tioning in traum a patie nts . Pre h os pital Em e rg care .
2012; 16(2): 237-41.

de  Moya MA, Se ave r C, Spaniolas  K, Inaba K ,
Nguye n M, Ve ltm an Y. O ccult pne um oth orax in
traum a patie nts : de ve lopm e nt of an obje ctive  s co-
ring s ys te m . J Traum  and Acute  Care  Surg. 2007;
63(1): 13-7.

Soldati G, Te s ta A, Sh e r S, Pignataro G, La Sala
M, Silve ri NG. Occult traum atic pne um oth orax:
diagnos tic accuracy of lung ultras onograph y in
th e  e m e rge ncy de partm e nt. CH EST J. 2008;
133(1): 204-11.

H us ain LF, H agopian L, W aym an D, Bak e r W E,
Carm ody KA. Sonograph ic diagnos is  of pne um o-
th orax. J e m e rg, traum , and s h ock . 2012; 5(1):
76-81.

Dabe e s  NL, Salam a AA, Elh am id SA, Sabry MM.
Multi-de te ctor com pute d tom ograph y im aging of
blunt ch e s t traum a. Egyp J Radiolo and Ne uce ar
Me d. 2014; 45(4): 1105-13.

H yacinth e  A-C, Broux C, Francony G, Ge nty C,
Bouz at P, Jacq uot C. Diagnos tic accuracy of
ultras onograph y in th e  acute  as s e s s m e nt of com -
m on th oracic le s ions  afte r traum a. CH EST J. 2012;
141(5): 1177-83.

Ebrah im i A, Yous e fifard M , Moh am m ad Kaz e m i
H , Ras ouli H R, As ady H , Jafari AM, H os s e ini M .
Diagnos tic Accuracy of Ch e s t Ultras onograph y
ve rs us  Ch e s t Radiograph y for Ide ntification of
Pne um oth orax: A Sys te m atic Re vie w  and Me ta-
Analys is . Tanaffos . 2014; 13(4): 29 -40.

Saucie r S, Motyk a C, K illu K . Ultras onograph y
ve rs us  ch e s t radiograph y afte r ch e s t tube  re m oval
for th e  de te ction of pne um oth orax. AACN Adv Crit
Care . 2010; 21(1): 34-8.

11.

12.

13.

14.

15.

16.

17.

18.

19 .

20.

Ch e n L, Z h ang Z . Be ds ide  ultras onograph y for
diagnos is  of pne um oth orax. Quant Im aging Me d
Surg 2015; 5(4): 618-23.

K irk patrick  AW , Sirois  M , Laupland KB, Liu D,
Row an K, Ball CG. H and-h e ld th oracic s onograph y
for de te cting pos t-traum atic pne um oth orace s : Th e
e xte nde d focus e d as s e s s m e nt w ith  s onograph y
for traum a (EFAST) J Traum a. 2004; 57: 288-9 5.

Ball CG, Rans on K , De nte  CJ, Fe liciano DV,
Laupland KB, Dye r D. Clinical pre dictors  of occult
pne um oth orace s  in s e ve re ly injure d blunt polytrau-
m a patie nts : A pros pe ctive  obs e rvational s tudy.
Injury. 2009 ; 40: 44-7.

Ball CG, K irk patrick  AW , Laupland KB, Fox DI,
Nicolaou S, Ande rs on IB. Incide nce , ris k  factors ,
and outcom e s  for occult pne um oth orace s  in victim s
of m ajor traum a. J Traum a. 2005; 59 : 9 17-25.

Blaivas  M , Lyon M, Duggal S. A pros pe ctive
com paris on of s upine  ch e s t radiograph y and be d-
s ide  ultras ound for th e  diagnos is  of traum atic
pne um oth orax. Acad Em e rg M e d. 2005; 12:
844-9 .

Tocino IM, M ille r M H , Fre de rick  PR, Bah r AL,
Th om as  F. CT de te ction of occult pne um oth orax
in h e ad traum a. AJR Am  J Roe ntge nol. 19 84; 143:
9 87-9 0.

Lich te ns te in DA, M e nu Y. A be ds ide  ultras ound
s ign ruling out pne um oth orax in th e  critically ill.
Lung s liding. Ch e s t. 19 9 5; 108: 1345-8.

M acDuff A, Arnold A, H arve y J, BTS Ple ural
Dis e as e  Guide line  Group. Manage m e nt of s ponta-
ne ous  pne um oth orax: Britis h  Th oracic Socie ty
Ple ural Dis e as e  Guide line  2010. Th orax 2010;
65(2): ii18.

M e lton LJ 3rd, H e ppe r NG, Offord KP. Incide nce
of s pontane ous  pne um oth orax in Olm s te d County,
M inne s ota: 19 50 to 19 74. Am  Re v Re s pir Dis .
De c. 19 79 ; 120(6): 1379 -82.

Gupta D, H ans e ll A, Nich ols  T, Duong T, Ayre s



08PJR January - March 2018; 28(1)PAK ISTAN JOU RNAL  OF RADIOLOGY

21.

22.

23.

JG, Strach an D. Epide m iology of pne um oth orax
in England. Th orax. Aug. 2000; 55(8): 666-71.

Be ns e  L, Ek lund G, W im an LG. Sm ok ing and th e
incre as e d ris k  of contracting s pontane ous  pne um o-
th orax.Ch e s t. De c. 19 87; 9 2(6): 1009 -12.

Mc Ph e rs on JJ, Fe igin DS, Be llam y RF. Pre vale nce
of te ns ion pne um oth orax in fatally w ounde d com bat
cas ualtie s . J Traum a. M ar. 2006; 60(3): 573-8.

Korom  S, Canyurt H , M is s bach  A. Catam e nial
pne um oth orax re vis ite d: clinical approach  and
s ys te m atic re vie w  of th e  lite rature . J Th orac Car-
diovas c Surg. Oct. 2004; 128(4): 502-8.


