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ABSTRACT

AIM: To determine the frequency of pneumothorax following ultrasound guided thoracentesis in our department
and its association with operator’'s experience in causation of pneumothorax. MATERIALS AND METHODS:
This descriptive cross sectional study was conducted at the Department of Diagnostic and Interventional Radiology,
Shifa International Hospital (SIH), Islamabad from January 2010 to April, 2012. A total of 362 ultrasound guided
thoracentesis were performed followed by a chest radiograph between January 2010 and April, 2012 fulfilling
the inclusion criteria. All procedures were performed by radiology consultants and residents. Generally 18 and
16 G cannulas were used.A few were done with 16 and 18 G spinal needle and 21G syringe needle. Relevant
data was collected from hospital data base system on the performaand was analyzed for demographic variables,
frequency of pneumothorax, and its association with operator’'s experience (residents or consultants) by applying
chi square test. P value of < 0.05 was considered significant. RESULTS: 309 patients had thoracentesis while
performed by residents and 53 by consultants. Pneumothorax occurred in 22 of these 362 cases with an overall
frequencyof 6 %. Of these 22 cases of pneumothorax, 19 had undergone thoracentesis by residents (6.1%) and
3 by consultants (5.7%). No significant difference was observed in occurrence of pneumothorax between these
two groups (p=0.59). CONCLUSION: Experience of operator does not have any significant effect on causation
of pneumothorax (p=0.59).
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This as a procedure is relatively simple, well tolerated
and quite safe; however complications related to

reduction in frequency of pneumothorax as compared
to blind procedure.4 The routine use of ultrasono-

thoracentesis are not uncommon.1 The process of
aspiration of pleural fluid for diagnostic and thera-
peutic purpose is performed by thoracentesis.2
Ultrasound was first described as a technology to
guide thoracentesis in 1986. One of the most common
complications is pneumothorax and thoracentesis
represents one of the most frequent causes of
iatrogenic pneumothorax.3 Since then a number of
studies have been published showing significant
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graphy during thoracentesis has been shown to
reduce the frequency of pneumothorax by 19% in
one study.56.7.8,9

There are certain other factors which have been
shown to affect the frequency of pneumothorax in
ultrasound guided thoracentesis. Position of the
patient during procedure can affect the frequency
rate of pneumothorax.10 Patient’s clinical status has
also been considered one factor. The risk of pneumo-
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thorax increases in patients on mechanical ventilator
as compared to stable patients.1l Experience of
operator is a bit controversial in affecting frequency
of pneumothorax. One study shows that the chances
of pneumothorax are reduced when the procedure
is to be performed by experienced operators!! while
another study shows that operator's experience has
no effect on the complication rate.12 The amount of
pleural fluid aspirated has also been associated with
occurrence of pneumothorax i.e. larger the volume
aspirated, higher is the chances of pneumothorax.13
There is no published data from our country regarding
the frequency of post-thoracentesis pneumothorax
and various factors related to it. Identification of
modifiable or preventable factors can help to minimize
the risk of development of pneumothorax after tho-
racentesis. This study was conducted to determine
the frequency of pneumothorax following ultrasound
guided thoracentesis in our department and its
association with operator’s experience in causation
of pneumothorax.

Materials and Methods ____
All patients were prepared and draped in standard
fashion after marking the skin over the deepest pocket
of pleural fluid. Ultrasound with transducer frequency
of 3.5 MHz was used for guidance. Local anesthetic
was infiltrated into the track. Before procedure it was
verified that patient’s International Normalization
Ratio (INR) was normal. The type of needle used
was based on operator’s preference. Different needles
used were 18G & 16G cannula, 18G& 16G spinal
needles and 21G syringe needles.The posture of
patient during procedure was dependant on clinical
status of patient. Sitting posture was preferred in
stable patients while lateral or semi-lateral posture
of patient was adopted in clinically unstable patients.
After completion of thoracentesis every patient had
chest radiograph to look for pneumothorax as part
of departmental protocol.

A descriptive cross sectional study was conducted
at the Department of Radiology Shifa International
Hospital from January 2010 to April. A total of 362
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patients were included in the study through conse-
cutive non probability sampling.

The record of these patients was reviewed in hospital
data base system and their data was collected in
performa. The data was entered into SPSS version
16 and analyzed for demographic variables, frequency
of pneumothorax, and its association with operators
experience as well as gauge of needles with fre-
guency of pneumothorax. Descriptive statistics were
calculated. Chi square test was used to determine
the association of pneumothorax with the operator’s
experience and guage of the needles, keeping p
value < 0.05 as significant.

Be_s_u_l_ts—_

Among 362 patients 60.5% (n=219) were males and
39.5% (n=143) were females. The mean age of
population was 54.5 years with age range of 8 to
9lyears. The pneumothorax rate was 6% (22/362).
Among 309 thoracentesis performed by the residents,
19 pneumothorax occurred (06%) while 3 out of
53(5.7%) cases suffered pneumothorax in whom
procedure was performed by consultants. No sig-
nificant difference was observed infrequency of
pneumothorax by two groups of operators when chi
square test was applied (p=0.59).

Di .
The use ofultrasound has significantly decreased
the frequency of pneumothorax following thoracen-
tesis. However various factors have been identified
which affect the frequency of pneumothorax. The
factors can be categorized into those related to the
patient, the operator based and that t related to the
instruments. The patient related factors include clinical
status of patient, spontaneous or mechanical ven-
tilation, quantity of pleural fluid and ability of patient
to maintain proper posture. Operator based factors
include selecting appropriate pleural fluid pocket and
direction of needle. Those related to instruments
used are size and gauge of needle and resolution
of ultrasound. Among these factors, experience of
operator is studied and discussed here.
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The overall frequency of pneumothorax varies in
different centre and in one centre at various times.14
Colt et al described pneumothorax frequency of 5.4%
in his study.12 Jones et al studied that they observed
pneumothorax in 24 thoracentesis out of 941(2.5%).6
Raptopoulos et al found 3 cases of pneumothorax
out of 188 ultrasound guided thora-centesis with
frequency of 3%.7 In our study, in 22 out of 362
patients pneumothorax occurred with overall fre-
qguency of 6%.

The operator’'s experience which is studied and
related here is the proposed factor to be considered
in post thoracentesis pneumothorax. The correlation
of operators experience and risk of post thoracentesis
pneumothorax are different in literature. A meta
analysis by Gordon et al mentions that rate of pneu-
mothorax in pleural fluid aspiration may be reduced
when procedure is performed by senior experienced
consultant.tt Another study by Barnes et al showed
reduced frequency of pneumothorax with ultrasound
guided thoracentesis irrespective of experience of
operators.15 A study by Bartter et al reported low
frequency of complications in thoracentesis when it
is performed by experience operators.16 Pihlajamaa
showed no significant difference among the residents
and senior radiologists in causation of pneumothorax
in ultrasound guided pleural fluid aspiration.17 In our
study we defined two groups of operators; residents
(experience of less than 4 years in radiology) and
consultants (more than 4 years experience). There
was no significant difference between the two groups
in frequency of pneumothorax after pleural fluid
drainagehaving the p value of 0.59.

Study Sam-| Frequency |Operators P value for
p_Ie of pneumothorax
sizé |pPneumothorax versus operator

experience
Coltetallz | 255 5.4% Fellows
Jones etalé | 941 2.5% Radiologists
Raptopoulos| 188 3% Radiologists
etal
Our Study 362 6% Residents & 0.59
Radiologists

Table 1: Table showing comparison of frequency of pneumothorax
in various studies with operator levels.

Since this was a retrospective study, other factors
such as patient’s clinical status, position of patient
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during procedure, amount of fluid aspirated and
number of punctures could not be studied. This is
a limitation of our study.

As per statistics of our study the experience of

operator does not have any significant effect on
causation of pneumothorax (p=0.59).
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