
Introduction

Casualty department of Dhaka Medical College (DMCH) is a 
department which deals with all types of trauma and a small 
number of non chest trauma patients. A good number of 
trainee works under the guidance of a Resident surgeon and a 
Consultant. Trainees are all those who are enrolled in their 
respective post graduation program. Among the trauma 
patient chest trauma is common. It constitutes 20-25% of all 
trauma death in 1st four decades of life.1, 2, 3

Chest traumas can be categorized into blunt and penetrating 
chest injury. Less than 10% of blunt chest trauma and 
15%-30% of penetrating trauma needs definitive surgical 
treatment, rest of the patients are managed non-operatively 
except percutaneous tube thoracostomy which can be easily 
managed by conventional trauma team.4 Oesophagus, 
Trachea, Heart, diaphragm, great vessels, thoracic case, lungs 
can be injured in thoracic trauma and it may be life 
threatening in some cases.5

Percutaneous tube thoracostomy is a lifesaving procedure in 
the management of chest trauma patients.6 It remains the most 
commonly performed procedure from bed side to operating 
room, from life threatening emergencies to post operative 
chest drainage in elective surgery.7 Placement of PTT is a 
simple invasive procedure that helps to monitor thoracic 
blood loss, evacuation of blood from pleural cavity, prevent 
tension pneumothorax and helps in lung re-expansion.7-9 It 
also helps to remove pathological collections of fluid or air 
from pleural space and to treat empyema.9The 1st documented 
closed tube thoracostomy was given for the drainage of 
empyema by Hewett in 1867.10However, during the second 
world war and at the time of Vietnam war, it has become the 
standard of care for the management of chest trauma 
patients.11

According to British thoracic society (BTS) the accepted 
approach to access the plural space is triangle of safety12, an 
area bordered by the anterior border of the latissimus dorsi, 
the leteral border of pectoralis major muscle, a line superior to 
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Abstract:

Background: Percutaneous Tube Thoracostomy (PTT) is an invasive procedure that can save life now and then in different 
traumatic and non-traumatic conditions. But still it is an enigma; how our trainee surgeons are at home in this procedure.

Objectives: To evaluate the outcome of the percutaneous tube thoracostomy performed by trainee in both trauma and 
non-trauma patients. 

Study design: Prospective, Observational study. Duration of study was September, 2019 to February, 2019.

Methods: All patients who need PTT in traumatic and non-traumatic conditions were selected by purposive sampling. 
Thereafter, they were scrutinized according to eligibility criteria and 96 patients were finalized. A pre-tested, 
observation based, peer-reviewed data collection sheet was prepared before study. Data regarding clinical and surgical 
outcome profile were recorded. Data were compiled, edited, analyzed. 

Results: Among 96 patients, the highest 32.29% belonged to age group 31-40 years and lowest 9.37% belonged to age 
group ≤20. The mean age of the respondents was 29.19±9.81. We found out of 96 patients, 70(72.91%) were indicated 
PTT for traumatic conditions and rest 26(27.08%) were indicated PTT for non-traumatic chest condition where 
36(37.5%) had simple penumothorax, 21(21.87%) haemothorax, 14(14.58%) massive pleural effusion, 13(13.54%) 
tension pneumothorax, 10(10.41%) haemopneumothorax, and 2(2.08%) had pyothorax respectively. In 53.12% 
patients had right sided intercostal chest tube (ICT) insertion whereas 46.87% had left sided ICT insertion. In our study, 
89.55 % tube was placed at normal anatomical position. Besides, 10.41% tube thoracostomy were performed deviated 
from anatomical site. Among 96 patients 62.5% patients had length of incision 2-3cm, 35.41% had >3cm and 2.08% 
had <2cm respectively. Out of 96 patients 75(78.13%) showed uneventful outcome whereas 21(21.87%) had 
complications including 11.15%(11) each had wound infection, 4.46%(4) subcutaneous emphysema, 4.28%(3) drain 
auto expulsion, 2.85%(2) hemorrhage, 1.45%(1) had non-functioning drain and empyema with ascending infection 
respectively (p=<0.05).

Conclusion: PTT is a life saving procedure that is most frequently implemented in chest trauma patients of our country. 
In majority cases, outcome of PTT were uneventful (78.13). Besides this more than one third of patient had length of 
incision more than 3 cm that needed extra stitches and 10.41% cases PTT were placed other than the normal 
anatomical site. Trainees of Dhaka Medical College Hospital are doing well in their performance of PTT insertion but 
still some anatomical orientations are necessary to avoid operative and post-operative complications. 

Key Words: PTT, Trainee, Trauma & Non Chest Trauma Patients.

Bangladesh Crit Care J March 2021; 9 (1): 28-33

Received : February 01, 2021; Accepted : February 20, 202128



the horizontal level of nipple and an apex below the axilla. 
The most common site of tube insertion is 5th intercostals 
space in the midaxillary line.13It is directed ideally towards the 
apicoposterior of pleural cavity for pneumothorax or towards 
the posterobasal for fluid.12-13 However any direction can be 
effective for both air and fluid.13Unfortunately this procedure 
may results some complications depending on knowledge and 
skill of the operator in addition to general condition of the 
patients and the place where procedure is done.14 

Tube thoracostomy has the potential to cause complications 
related to insertion, position and infection. These 
complication rates and types may differ depending on various 
factors including those related to the patient and the 
physician.15 Tube thoracostomy complications largely depend 
on the knowledge and skill of the operator in addition to the 
patients’ general condition and the place in which the 
procedure is done.16 This procedure has traditionally been 
performed only by thoracic surgeons and surgery residents 
(SRs). However, in recent years, tube thoracostomy has been 
performed by other specialties such as emergency medicine 
residents (EMRs).17Estimated prevalence of complications of 
thoracostomy to be about 13% when done by SRs and 40% 
when done by EMRs.17

These complication can be categorized into insertional, 
positional and infective.18The risk of complications with this 
procedure such as bleeding, vascular and solid organ injuries 
is more in inexpert hand.19 A poorly placed tube causes 
undrained pneumothorax, haemothorax, a post removal 
pneumothorax, or empyema, all of which leads to increase the 
length of hospital stay.20 The overall complication rate 
associated with this procedure is 30% in all operators.9 
Providing adequate training and improving skills during 
medical training are important.20The primary purpose of this 
study is to evaluate the outcome of percutaneous tube 
thoracostomy in the management of both trauma and non 
trauma patients exclusively placed by trainee.

Large of number of patients with chest trauma and a few non 
trauma patients are managed mostly by trainee in casualty 
department of Dhaka medical college hospital. Percutaneous 
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tube thoracostomy plays an important role and considered as 
life saving procedure in the management of chest trauma as 
well as some chest pathology without trauma.21 A good 
recovery can be possible in patients with pneumothoroax, 
haemothorax and tension pneumothorax.9 It also facilitates the 
symptomatic relief of patient with tubercular or malignant 
pleural effusion.9 It is safe, can be performed under local 
anesthesia in bed side or mini operating room. Unfortunately 
this procedure may result in some complications depending 
on knowledge and skill of the operator in addition to general 
condition of the patients and the place where procedure is 
done.14 

In our country, no study was done on the evaluation of PTT 
performed by the trainee in casualty department. So,further 
research is necessary to know the outcome of PTT in the 
management of both trauma and non trauma patients and to 
reduce the complications of PTT as well.

Materials & Methods

This prospective observational study was conducted in the 
emergency & casualty department, DMCH, Dhaka, a tertiary 
care hospital during the period of November 2018 to April 
2019. The research work was carried out after obtaining 
ethical clearance from concerned department, Research 
review committee and ethical review committee, Dhaka 
medical college, Dhaka. All patients attended to the 
department of casualty for either chest trauma or chest 
pathology without trauma requiring PTT were included in this 
study. Exclusion criteria were patients who had history of 
previous chest surgery, Diabetes mellitus, patients who were 
died due to trauma related cause, patients who were 
transferred to another hospital after PTT, Patients who were 
excluded were below 12 years of age. After initial exclusion 
patients was interviewed face to face for the purpose of 
collection of data. Data collection was done with the proper 
consent of the patients/ patient’s legal guardian. Then the 
patients were examined for certain signs and those were 
recorded in data collection sheet. Patients demographic 
variable ( age, sex, body mass index) and main outcome 
variable ( indication of tube thoracostomy, length of incision, 
size of thoracostomy tube, site of insertion, side of insertion, 
proper encirclement and tube fixation, incidence of 
replacement, incidence of complication following PTT, 
wound infection, ascending infection, water level, incidence 
of thoracotomy) were reviewed. In this study uneventful was 
meant by an improvement of patient conditions both clinically 
and radiologically after 3 to 4 days of PTT and removal of 
tube was done in 5 to 7 days following PTT without any 
significant complications. After collection of data, editing and 
screening were done manually. Then data were prepared for 
analysis by using SPSS-23. Patient’s follow up was done up to 
3 months following PTT.

RESULTS:

Total 96 patients with chest trauma and chest pathology 
without trauma were included in this study according to 
selection criteria. Study period was 6 months which was 
conducted in casualty department of DMCH. Total number of 
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patients who required PTT was categorized in 2 groups. Out 
of study patients, 70(72.91%) were indicated for PTT for 
traumatic conditions and rest 26(27.08%) were indicated for 
non-traumatic condition.

Table-1: Distribution of patients according to age (n=96)

Age group (in years) Frequency (%)

 (n=96)

≤20 9 (9.37%)

21 – 30 26 (27.08%)

31 – 40 31 (32.29%)

41 – 50 14 (14.58%)

>50 16 (16.67%)

Mean age±SD (in years) 29.19±9.81

Age range (in years) 17 – 56

Figure-1: Distribution of patients according to Indications 
of PTT (n=96)

Figure-2: Distribution of patients according to side of 
insertion (n=96)

Table -2: Distribution of the patients according to Site of 
tube thoracostomy (n=96)

Site of tube thoracostomy Frequency (%)
 (n=96)

At normal anatomical position

(safety triangle) 86 (89.58%)

4th ICS 14 (14.58%)

5th ICS 48 (51.61%)

6th ICS 24 (25.00%)

7th ICS 1 (1.04%)

Infront of Anterior axillary line 5 (5.20%)

Behind the Posterior axillary line 4 (4.16%)

Table-3: Distribution of patients according to length of 
incision (n=96)

 Length of incision (in cm) Frequency (%)
  (n=96)

<2  2 (2.08%)

2 – 3 (standard)  60 (62.50%)

>3  34 (35.41%)

Mean length ± SD (in cm) 2.9±0.8

Range  1.9 – 4.5

Table 4: Distribution of patients according to size of tube 
(n= 96)

 Size of Tube Frequency (n=96)

 28 Fr 46 (47.91 %)

 30 Fr 15 (15.62%)

 32 Fr 28 (29.17%)

 36Fr 7 (7.29%)

Table- 5: Distribution of patient according to infection 
after PTT 

Infection Trauma Non trauma Total 
 n=70 n=26 n=96

Wound infection 6 (8.57%)  5(19.23%) 11(11.45%)

Empyema with
ascending
infection  0(0.00%)  1(1.04%) 1(1.04%)

*Single patient may have both infections

Indications of PTT

Simple
pneunothorax Hemorrhage

Pleural effuion Tension
pneunothorax Hemopneumothorax

Pyothorax

Indications of PTT

3640
 35
 30
 25
 20
 15
  10
    5
    0

52

50

48

46

44

42

40

38

21

14
13

10

2

Side of insertion

Right

Right
Left

Left

51

45
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Table-6: Distribution of patients according to tube fixation 
(n=96)

Tube fixation  Total

Proper encircled and tube fixation  93 (96.87%)

Replacement of tube 3 (3.13%)

Table-7: Distribution of patients according to outcome 
after PTT (n=96)

Outcome Trauma Non-trauma Total P-value
 (n=70) (n=26) (n=96) 

Uneventful 57 (81.42%) 18 (69.23%) 75 (78.12%) 0.19NS

Complications  13 (18.57%) 8 (30.76%) 21 (21.87%) 

Wound infection 6 (8.57%) 5 (19.23%) 11 (11.45%) 

Hemorrhage 2 (2.85%) 0 (0%) 2 (2.08%) <0.05S

Drain autoexpulsion/
eye leakage  2 (2.85%) 1 (3.84%) 3 (3.13%) 

Subcutaneous
emphysema 3 (4.28%) 1 (3.84%) 4 (4.16%) 

Non-functioning
drain 0 (0%) 1 (3.84%) 1 (1.04%) 

Empyema with
asscending infection
Thoracotomy 0 (0%) 0(0%) 0(0%)

*Single patient may have multiple complications

Discussion

Percutaneous tube thoracostomy is often a life saving 
intervention; however, it carries significant morbidity related 
to iatrogenic injury. In our study tube thoracostomy was 
performed exclusively by trainee who found that 
pneumothorax, haemothorax, haemopneumothorax, tension 
pneumothorax, pleural effusion and pyothorax were good 
indications of using percutaneous tube thoracostomy. In this 
study overall complication rate was 21.87% that it was close 
to previous studies where it never exceeded 30%.20.22.23.24

In our 96 study patients, the highest 32.29% number of PTT 
belonged to age group 31-40 years and lowest 9.37% number 
of PTT belonged to age group ≤20 years. The mean age of the 
respondents was 29.19±9.81. Massaga et al had highest 
number of patient belonged to the age group 30-49 years.25 
The highest incidence in this age group can be attributed to the 
active lifestyle with highest exposure to use of automobile, 
machinery, assault and sports.

In our study, out of 96 patients 89.55 % tubes were placed 
within triangle of safety. Besides, 10.41% tube thoracostomy 
were performed outside the triangle of safety such as infront 
of anterior axillary line, behind the posterior axillary line and 
7th intercostal space. Out of 96 patients, 53.12% had right 
sided intercostal chest tube (ICT) insertion whereas 46.87% 
had left sided ICT insertion.

Among 96 patients 62.5% patients had length of incision 
2-3cm, 35.41%had>3cm and 2.08% had <2cm respectively. 
Standard length of incision in case of tube thoracostomy 
should be 2to 3 cm.26, 27 Our study revealed, more than one 
third of patients had length of incision >3cm. It was mostly 
because PTT was performed by trainee surgeon. Sometime 
extra stitches were needed to close the incision.

In our study, most frequently used tube size was 28 Fr 
(47.91%). 28(29.17%), 15(15.62%) and 7(7.29%) 
respondents used 32 Fr, 30Fr and 36 Fr respectively and these 
findings were supported by previous study 9

Out of 96 patients enrolled in our study 70(72.91%) were 
trauma patients and 26(27.08%) were non-trauma or 
pathological chest conditions. Simple pneumothorax, 
Haemothorax, tension pneumothorax, haemo pneumothorax, 
pyothorax and pelural effusion are the common indications of 
insertion of PTT which are also supported by previous 
studies.13, 28

In non-trauma related situations, tuberculosis play a major 
role.29 Our study showed, majority patients with non trauma 
conditions presented with tuberculosis. Additionally, some 
patients were suffering from lung malignancy. Valdés et al. 
found that tuberculous and cancerous pleural effusions were 
the most frequent.30 According to Fartoukh et al., more than 
50% of effusions are related to transudates and non-infectious 
exsudates.31 The situation of empyema thoracis and 
para-pneumonic infections seem to represent a special 
challenge nowadays, especially in children.30

PTT procedure is also associated with significant morbidity 
and occasional mortality.20 Published complications in adult 
patients include lacerations of the lung, intercostal artery, 
esophagus, stomach, liver, spleen, diaphragm, pulmonary 
artery and atrium as well as right ventricular compression.25 In 
our study, the overall complication rate was 21.87% where 
each tube was placed exclusively by a resident physician, this 
value still fit well within the previously published literature 
range of up to 30% 20,22-24.

The operator skill seems to be a clear predictor of outcome. 
Khanzada et al described a complication rate as low as 5% 
when the procedure was performed by general surgeons.32 It is 
necessary to improve the skill of surgical trainees on the 
procedure of PTT as in low-income settings, they are the first 
line health care providers.33

We observed wound infection in 11.45% which is supported 
by previous study 11.1%.14 Besides, subcutaneous emphysema 
4.46%, drain auto expulsion 3.13%, hemorrhage from injury 
to intercostal artery 2.08% and non-functioning drain 1.04% 
were the frequent complications in our study which are similar 
to a previous study.14, 15 The incidence of empyema thoracic 
with ascending infection is 1.04% after tube thoracostomy 
which is also close to previous study 1 to 25%. 32, 34However, 
in our study the rate of wound infection was greater in non 
trauma category than trauma category.

In our study no patients required thoracotomy. 

There is little doubt about relationship between iatrogenic 
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complications and insufficient training of the operator.20 There 
are at least two potential explanations for these findings. One, 
the need of urgent PTT by individuals other than thoracic 
surgeon may be prone to complications in most severely 
injured patients. Second, the operator performing PTT might 
have been less skilled.20

The management of these complications still relies on 
conservative measures such as replacement of the tube, 
preferably under guidance.35 One of the exceptions is the 
situation of residual haemothorax after chest injury where the 
risk of empyema thoracis seems to be high.36 The wise use of 
procedures such as open window thoracotomy and myoplasty 
which are feasible even in low-income settings, are likely to 
reduce the thoracotomy and thoracoscopy rate especially in 
critically ill patients.37.

In addition, co-operative efforts should be made between all 
individuals dealing with trauma care and thoracic surgeons 
should be involved earlier in the management of most severe 
chest trauma as well as pathological chest condition without 
trauma.

Conclusion

The common indications of using PTT are simple 
pneumothorax, hemothorax, tension pneunothorax and 
pleural effusion. In majority cases, outcome of PTT were 
uneventful except some cases showed complications in 
including wound infection, hemorrhage, subcutaneous 
emphysema, drain auto expulsion and non-functioning drain. 
Besides, few cases PTT were placed other than the normal 
anatomical site. Therefore, it can be concluded that trainees of 
Dhaka Medical College Hospitals are doing well in their 
performance of PTT insertion; however, still some anatomical 
orientations are necessary to avoid complications. It was an 
observational single centered study. Study Duration is short 
and it does not proclaim the scenario of whole country.

Multi-disciplinary approach of research work together with 
long study period can make a study more precise and 
authentic in this regard.
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