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AIM: To de te rm ine  th e  fre q ue ncy of pne um oth orax follow ing ultras ound guide d th orace nte s is  in our de partm e nt
and its  as s ociation w ith  ope rator’s  e xpe rie nce  in caus ation of pne um oth orax. MATERIALS AND METHODS:

Th is  de s criptive  cros s  s e ctional s tudy w as  conducte d at th e  De partm e nt of Diagnos tic and Inte rve ntional Radiology,
Sh ifa Inte rnational H os pital (SIH ), Is lam abad from  January 2010 to April, 2012. A total of 362 ultras ound guide d
th orace nte s is  w e re  pe rform e d follow e d by a ch e s t radiograph  be tw e e n January 2010 and April, 2012 fulfilling
th e  inclus ion crite ria. All proce dure s  w e re  pe rform e d by radiology cons ultants  and re s ide nts . Ge ne rally 18 and
16 G cannulas  w e re  us e d.A fe w  w e re  done  w ith  16 and 18 G s pinal ne e dle  and 21G s yringe  ne e dle . Re le vant
data w as  colle cte d from  h os pital data bas e  s ys te m  on th e  pe rform aand w as  analyz e d for de m ograph ic variable s ,
fre q ue ncy of pne um oth orax, and its  as s ociation w ith  ope rator’s  e xpe rie nce  (re s ide nts  or cons ultants ) by applying
ch i s q uare  te s t. P value  of < 0.05 w as  cons ide re d s ignificant. RESULTS: 309  patie nts  h ad th orace nte s is  w h ile
pe rform e d by re s ide nts  and 53 by cons ultants . Pne um oth orax occurre d in 22 of th e s e  362 cas e s  w ith  an ove rall
fre q ue ncyof 6 % . Of th e s e  22 cas e s  of pne um oth orax, 19  h ad unde rgone  th orace nte s is  by re s ide nts  (6.1% ) and
3 by cons ultants  (5.7% ). No s ignificant diffe re nce  w as  obs e rve d in occurre nce  of pne um oth orax be tw e e n th e s e
tw o groups  (p=0.59 ). CONCLUSION: Expe rie nce  of ope rator doe s  not h ave  any s ignificant e ffe ct on caus ation
of pne um oth orax (p=0.59 ).
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ABSTRACT

Introduction

Th is  as  a proce dure  is  re lative ly s im ple , w e ll tole rate d
and q uite  s afe ; h ow e ve r com plications  re late d to
th orace nte s is  are  not uncom m on.1 Th e  proce s s  of
as piration of ple ural fluid for diagnos tic and th e ra-
pe utic purpos e  is  pe rform e d by th orace nte s is .2

Ultras ound w as  firs t de s cribe d as  a te ch nology to
guide  th orace nte s is  in 19 86. One  of th e  m os t com m on
com plications  is  pne um oth orax and th orace nte s is
re pre s e nts  one  of th e  m os t fre q ue nt caus e s  of
iatroge nic pne um oth orax.3 Since  th e n a num be r of
s tudie s  h ave  be e n publis h e d s h ow ing s ignificant

re duction in fre q ue ncy of pne um oth orax as  com pare d
to blind proce dure .4 Th e  routine  us e  of ultras ono-
graph y during th orace nte s is  h as  be e n s h ow n to
re duce  th e  fre q ue ncy of pne um oth orax by 19 %  in
one  s tudy.5,6,7,8,9

Th e re  are  ce rtain oth e r factors  w h ich  h ave  be e n
s h ow n to affe ct th e  fre q ue ncy of pne um oth orax in
ultras ound guide d th orace nte s is . Pos ition of th e
patie nt during proce dure  can affe ct th e  fre q ue ncy
rate  of pne um oth orax.10 Patie nt’s  clinical s tatus  h as
als o be e n cons ide re d one  factor. Th e  ris k  of pne um o-
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patie nts  w e re  include d in th e  s tudy th rough  cons e -
cutive  non probability s am pling.
Th e  re cord of th e s e  patie nts  w as  re vie w e d in h os pital
data bas e  s ys te m  and th e ir data w as  colle cte d in
pe rform a. Th e  data w as  e nte re d into SPSS ve rs ion
16 and analyz e d for de m ograph ic variable s , fre q ue ncy
of pne um oth orax, and its  as s ociation w ith  ope rators
e xpe rie nce  as  w e ll as  gauge  of ne e dle s  w ith  fre -
q ue ncy of pne um oth orax. De s criptive  s tatis tics  w e re
calculate d. Ch i s q uare  te s t w as  us e d to de te rm ine
th e  as s ociation of pne um oth orax w ith  th e  ope rator’s
e xpe rie nce  and guage  of th e  ne e dle s , k e e ping p
value  < 0.05 as  s ignificant.

th orax incre as e s  in patie nts  on m e ch anical ve ntilator
as  com pare d to s table  patie nts .11 Expe rie nce  of
ope rator is  a bit controve rs ial in affe cting fre q ue ncy
of pne um oth orax. One  s tudy s h ow s  th at th e  ch ance s
of pne um oth orax are  re duce d w h e n th e  proce dure
is  to be  pe rform e d by e xpe rie nce d ope rators 11 w h ile
anoth e r s tudy s h ow s  th at ope rator's  e xpe rie nce  h as
no e ffe ct on th e  com plication rate .12 Th e  am ount of
ple ural fluid as pirate d h as  als o be e n as s ociate d w ith
occurre nce  of pne um oth orax i.e . large r th e  volum e
as pirate d, h igh e r is  th e  ch ance s  of pne um oth orax.13

Th e re  is  no publis h e d data from  our country re garding
th e  fre q ue ncy of pos t-th orace nte s is  pne um oth orax
and various  factors  re late d to it. Ide ntification of
m odifiable  or pre ve ntable  factors  can h e lp to m inim iz e
th e  ris k  of de ve lopm e nt of pne um oth orax afte r th o-
race nte s is . Th is  s tudy w as  conducte d to de te rm ine
th e  fre q ue ncy of pne um oth orax follow ing ultras ound
guide d th orace nte s is  in our de partm e nt and its
as s ociation w ith  ope rator’s  e xpe rie nce  in caus ation
of pne um oth orax.

Materials and Methods

All patie nts  w e re  pre pare d and drape d in s tandard
fas h ion afte r m ark ing th e  s k in ove r th e  de e pe s t pock e t
of ple ural fluid. Ultras ound w ith  trans duce r fre q ue ncy
of 3.5 MH z  w as  us e d for guidance . Local ane s th e tic
w as  infiltrate d into th e  track . Be fore  proce dure  it w as
ve rifie d th at patie nt’s  Inte rnational Norm aliz ation
Ratio (INR) w as  norm al. Th e  type  of ne e dle  us e d
w as  bas e d on ope rator’s  pre fe re nce . Diffe re nt ne e dle s
us e d w e re  18G &  16G cannula, 18G&  16G s pinal
ne e dle s  and 21G s yringe  ne e dle s .Th e  pos ture  of
patie nt during proce dure  w as  de pe ndant on clinical
s tatus  of patie nt. Sitting pos ture  w as  pre fe rre d in
s table  patie nts  w h ile  late ral or s e m i-late ral pos ture
of patie nt w as  adopte d in clinically uns table  patie nts .
Afte r com ple tion of th orace nte s is  e ve ry patie nt h ad
ch e s t radiograph  to look  for pne um oth orax as  part
of de partm e ntal protocol.
A de s criptive  cros s  s e ctional s tudy w as  conducte d
at th e  De partm e nt of Radiology Sh ifa Inte rnational
H os pital from  January 2010 to April. A total of 362

Results

Am ong 362 patie nts  60.5%  (n=219 ) w e re  m ale s  and
39 .5%  (n=143) w e re  fe m ale s . Th e  m e an age  of
population w as  54.5 ye ars  w ith  age  range  of 8 to
9 1ye ars . Th e  pne um oth orax rate  w as  6%  (22/362).
Am ong 309  th orace nte s is  pe rform e d by th e  re s ide nts ,
19  pne um oth orax occurre d (06% ) w h ile  3 out of
53(5.7% ) cas e s  s uffe re d pne um oth orax in w h om
proce dure  w as  pe rform e d by cons ultants . No s ig-
nificant diffe re nce  w as  obs e rve d infre q ue ncy of
pne um oth orax by tw o groups  of ope rators  w h e n ch i
s q uare  te s t w as  applie d (p=0.59 ).

Discussion

Th e  us e  ofultras ound h as  s ignificantly de cre as e d
th e  fre q ue ncy of pne um oth orax follow ing th orace n-
te s is . H ow e ve r various  factors  h ave  be e n ide ntifie d
w h ich  affe ct th e  fre q ue ncy of pne um oth orax. Th e
factors  can be  cate goriz e d into th os e  re late d to th e
patie nt, th e  ope rator bas e d and th at t re late d to th e
ins trum e nts . Th e  patie nt re late d factors  include  clinical
s tatus  of patie nt, s pontane ous  or m e ch anical ve n-
tilation, q uantity of ple ural fluid and ability of patie nt
to m aintain prope r pos ture . Ope rator bas e d factors
include  s e le cting appropriate  ple ural fluid pock e t and
dire ction of ne e dle . Th os e  re late d to ins trum e nts
us e d are  s iz e  and gauge  of ne e dle  and re s olution
of ultras ound. Am ong th e s e  factors , e xpe rie nce  of
ope rator is  s tudie d and dis cus s e d h e re .
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during proce dure , am ount of fluid as pirate d and
num be r of puncture s  could not be  s tudie d.  Th is  is
a lim itation of our s tudy.

Th e  ove rall fre q ue ncy of pne um oth orax varie s  in
diffe re nt ce ntre  and in one  ce ntre  at various  tim e s .14

Colt e t al de s cribe d pne um oth orax fre q ue ncy of 5.4%
in h is  s tudy.12 Jone s  e t al s tudie d th at th e y obs e rve d
pne um oth orax in 24 th orace nte s is  out of 9 41(2.5% ).6

Raptopoulos  e t al found 3 cas e s  of pne um oth orax
out of 188 ultras ound guide d th ora-ce nte s is  w ith
fre q ue ncy of 3% .7 In our s tudy, in 22 out of 362
patie nts  pne um oth orax occurre d w ith  ove rall fre -
q ue ncy of 6% .
Th e  ope rator’s  e xpe rie nce  w h ich  is  s tudie d and
re late d h e re  is  th e  propos e d factor to be  cons ide re d
in pos t th orace nte s is  pne um oth orax. Th e  corre lation
of ope rators  e xpe rie nce  and ris k  of pos t th orace nte s is
pne um oth orax are  diffe re nt in lite rature . A m e ta
analys is  by Gordon e t al m e ntions  th at rate  of pne u-
m oth orax in ple ural fluid as piration m ay be  re duce d
w h e n proce dure  is  pe rform e d by s e nior e xpe rie nce d
cons ultant.11 Anoth e r s tudy by Barne s  e t al s h ow e d
re duce d fre q ue ncy of pne um oth orax w ith  ultras ound
guide d th orace nte s is  irre s pe ctive  of e xpe rie nce  of
ope rators .15 A s tudy by Bartte r e t al re porte d low
fre q ue ncy of com plications  in th orace nte s is  w h e n it
is  pe rform e d by e xpe rie nce  ope rators .16 Pih lajam aa
s h ow e d no s ignificant diffe re nce  am ong th e  re s ide nts
and s e nior radiologis ts  in caus ation of pne um oth orax
in ultras ound guide d ple ural fluid as piration.17 In our
s tudy w e  de fine d tw o groups  of ope rators ; re s ide nts
(e xpe rie nce  of le s s  th an 4 ye ars  in radiology) and
cons ultants  (m ore  th an 4 ye ars  e xpe rie nce ). Th e re
w as  no s ignificant diffe re nce  be tw e e n th e  tw o groups
in fre q ue ncy of pne um oth orax afte r ple ural fluid
drainage h aving th e  p value  of 0.59 .

Conclusion

As  pe r s tatis tics  of our s tudy th e  e xpe rie nce  of
ope rator doe s  not h ave  any s ignificant e ffe ct on
caus ation of pne um oth orax (p=0.59 ).

Study Sam-
ple
size

Frequency

of

Pneumothorax

Operators P value for

pneumothorax

versus operator

experience

Colt e t al12

Jone s  e t al6

Raptopoulos

e t al7

Our Study

255

9 41

188

362

5.4%

2.5%

3%

6%

Fe llow s

Radiologis ts

Radiologis ts

Re s ide nts  &

Radiologis ts

-

-

-

0.59

Table 1: Table  s h ow ing com paris on of fre q ue ncy of pne um oth orax
in various  s tudie s  w ith  ope rator le ve ls .

Since  th is  w as  a re tros pe ctive  s tudy, oth e r factors
s uch  as  patie nt’s  clinical s tatus , pos ition of patie nt
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