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Abstract  

Introduction: Tube thoracostomy (TT) is widely used to resolve a number of pleural conditions. Few data are available on the complications of 

TT performed for non-traumatic conditions, especially in low income setting. The aim of this study is to analyse the indications and complications 

of TT performed for both traumatic and non-traumatic conditions of the chest in a low-income environment. Methods: This retrospective study 

conducted over a four years period in a the Regional Hospital, Limbe in South-West Cameroon analyses the rate and nature of complications after 

TT performed for both traumatic and non-traumatic conditions. Different factors related to complications are analysed. Results: We analysed 134 

patients who had 186 chest tubes inserted. After placement, tubes were either connected to a water seal system (40%) or submitted to suction 

(60%). Most (91%) procedures were performed for a non-traumatic condition. Non-infectious pleural effusion in patients with HIV infection or 

pulmonary tuberculosis was the most common indication. Sixty six per-cents of procedures were carried out by a general surgeon. The 

complication rate was 19.35%. The most common complications included tube dislocation and pneumothorax. Most complications were solved by 

replacement of the tube. The nature of operator (general surgeon vs general practitioner) was a significant predictor of outcome (p<0.01). No 

procedure related death was recorded. Conclusion: TT is a safe and efficient procedure to drain pleural collections of both traumatic and non-

traumatic origins, even in low-income settings. The incidence of complications could be reduced by a better training of general practitioners on this 

procedure. 
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Introduction 

 

Tube thoracostomy (TT) is one of the most important modalities of 

treatment of pleural diseases of traumatic and non-traumatic origin. 

In thoracic injuries, this procedure is the most commonly used 

modality of treatment for hemothorax and pneumothorax [1-5]. The 

non-traumatic conditions associated with pleural effusion that 

require TT are numerous and vary according to geographical area, 

patient's epidemiological variables and local facilities for diagnosis 

and management [6-9]. In areas with high prevalence of HIV 

infection, it has been described to be associated with 

tuberculosis, Pneumocystis carinii infection, Kaposi's sarcoma and 

pneumonia [8,9]. 

 

TT is known to be associated with a number of complications such 

as wrong placement, damage to lungs or mediastinal organs, 

bleeding or pain [3, 5, 10, 11, 12]. The rate of these complications 

is sometimes so high that the utility of TT is now being challenged, 

especially in the situation of chest injury [5,13,14]. Several attitudes 

have been proposed to reduce the complication rate, including 

radiological guidance [15,16] or the introduction of smaller tubes 

with the idea of increasing patient's comfort and decreasing the rate 

of post-removal pneumothorax [17,18]. Pleural effusions that 

require TT represent a special challenge in low-income 

environments because of the limitations in the availability and 

quality of equipment. The aim of this study is to analyse the 

indications and complications of chest tubes placed for both 

traumatic and non-traumatic conditions of the chest in a low-income 

environment. 

  

  

Methods 

 

This retrospective observational study was conducted in the general 

surgery unit of Regional Hospital Limbe, a level III institution 

located in the South West region of Cameroon. The study covered a 

period of 4 years, from January 1st 2006 to December 31st 2009. 

During this period, every patient, irrespective of age and sex, who 

had a chest tube inserted and was admitted in a ward or observed 

in the hospital for a minimum period of 48 hours, was included in 

the study. We excluded all patients who left the ward or the hospital 

before 48 hours for various reasons (referral, disappearance, 

discharge or death). We also excluded all patients with an encysted 

pleural fluid collection. For each patient included, we used a 

standard data collection sheet to gather information regarding 

patient's background, indication for TT, previous thoracocentesis, 

location of chest tube insertion, technique of drainage, quality of 

operator, duration of drainage, complications recorded and 

outcome. Data were analysed using Epi-info 2000 and Chi-square 

test were used to compare proportions. P≤0.05 was considered 

statistically significant. 

  

  

Results 

 

A total of 203 chest tubes were inserted in 151 patients during the 

study period. 17 patients (11.26%) were excluded for the following 

reasons: discharge before 48 hours (n=13) and death within less 

than 48 hours (n=4). 134 patients who had 186 chest tubes 

inserted could finally be analysed. Two patients had a bilateral tube. 

43 patients (32%) had TT performed more than once. 

 

Their ages ranged from 2 to 67 (mean: 34.4 ± 7.6); the male to 

female ratio was 0.72. All patients were symptomatic at the time of 

placement of chest tube; chest pain and dyspnoea at various 

degrees were the most common symptoms. 

 

Table 1 show that more than 91% of TT was performed for a non-

traumatic condition. Most procedures were performed for a non-

purulent pleural effusion (n=93). Table 2 shows the associated co-

morbidity in our patients: 59 patients with a pleural fluid effusion 

were smear positive tuberculosis patients under treatment, of which 

38 (64.4%) had an associated HIV infection. All HIV infected 

patients had a CD4 count of less than 200. The presence of 

identified malignancy was rare (n=3). All patients with a para-

pneumonic infection were children below the age of 7. 

 

Fifty seven patients had TT performed after a previous needle 

thoracocentesis performed. Of these patients, 18 (31.57%) had an 

associated pneumothorax on standard chest X-ray. The TT was 

performed by a surgeon 124 times (66.66%) and by a general 

practitioner in the remaining cases. It was performed in the 

operative room 153 times, the emergency department 21 times and 

in the ward 12 times. 

 

There was an only one make-up chest tube available in our 

institution during the study period; this was a steel trocard tube 

(Kendall Argyle®, Tyco Healthcare). Almost all tubes were placed 
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laterally in the 4th or 5th intercostal space. Once placed, the chest 

tube was connected to a water seal system 73 times (39.25%). All 

the remaining other chest tubes (60.75%) were submitted to a 

negative intra-thoracic pressure (suction) every day. All chest tubes 

were removed under continuous suction. No prophylactic antibiotic 

were administered. 

 

The chest tube was left in place for 6 to 24 days with a mean of 

9.3±3.8 days. All patients had at least one standard chest X-ray 

performed prior to TT. Follow-up was also based on regular chest X-

rays. Another standard chest X-ray was systematically performed 

just before removal and immediately after. 

 

We recorded 36 complications in 28 patients (19.35% complication 

rate). As shown on Table 3, chest tube dislocation and 

pneumothorax were the most common complication. The 

complication rate was significantly higher when the tube was placed 

by a general practitioner (69.44% vs 30.56%: p<0.01). This rate 

was not significantly influenced by age, the mechanism of lesion 

(trauma vs non-trauma), the presence of co-morbidity and weather 

the TT was performed in the emergency department, the theatre or 

the ward. All three cases of wrong placement manifested as non 

functional chest tubes; they all were sub-cutaneous and identified 

as such with standard chest X-ray alone (antero-posterior and 

lateral views). The TT was then repeated successfully. 

 

One case of post-removal pneumothorax was symptomatic and 

required another TT. One case of non functional tube was treated 

with re-placement successfully; the second case failed and required 

referral for thoracotomy. 

 

Thoracotomy was necessary for 5 patients (3.73%). These included 

two cases of failure of TT defined as continuous drainage after 20 

days, one case of TT related empyema thoracis and the two cases 

of continuous drainage after removal of the drain. No procedure 

related mortality was recorded. 

  

  

Discussion 

 

Tube thoracostomy (TT) is widely used to solve a variety of pleural 

conditions. The medical literature about the outcome of chest tube 

performed for traumatic chest conditions is rich [2-5,13,19-21], but 

data on TT for non-traumatic conditions are rather scarce 

[6, 10, 22, 23], especially in low-income settings [11]. We do not 

know of any combined analysis involving both traumatic and non-

traumatic conditions. TT is known to be one of the most successful 

procedures in the management of pleural effusions of all types 

[3,6]. But its use is limited in low-income setting because of its non 

feasibility, its cost and the availability of chest tubes. Needle 

thoracocentesis is then sometimes preferred. 

 

HIV and tuberculous infections have been largely associated with 

increased risk of development of a pleural effusion [8,9]. The 

relatively low mean age of our patients as compared to what is 

usually described [8,11,19] is probably explained by the fact that 

contrary to most studies, we associated injury cases which are 

known to be more frequent in young age [2, 5]. On the other hand, 

the rate of HIV infected cases is high, and this infection is known to 

be more frequent in young patients. 

 

The rate of complications of chest tubes does not generally seem to 

be influenced by the nature of the lesion (trauma vs non-trauma) 

[3-5,10,21,22]. In situations of chest injury, pneumothorax and 

haemothorax, often combined, are still the most frequent indications 

[2-5,12,13,19-21]. 

 

In non-trauma related situations, tuberculosis and HIV infection 

seem to play a major role [8-11,23,24]. Valdés et al. found that 

tuberculous and cancerous pleural effusions were the most frequent 

[8]. According to Fartoukh and al., more than 50% of effusions are 

related to transsudates and non-infectious exsudates [14]. The 

scarcity of cancer related pleural effusions in our study is probably 

related to the absence of appropriate diagnostic facilities in our 

institution prohibiting a systematic search for the presence of 

neoplasm. The situation of empyema thoracis and para-pneumonic 

infections seem to represent a special challenge nowadays, 

especially in children [6,23-26]. 

 

The utility of needle thoracocentesis have been recently reassessed 

in many studies, especially when this procedure is performed using 

a small bore catheter to reduce the risk of iatrogenic pneumothorax 

[6,14, 17, 22, 27]. Though this procedure has shown to be efficient 

and safe especially in malignancy related pleural effusions [6,27,28], 

the incidence of iatrogenic pneumothorax could still be as high as 

31% [17]. TT then seems to be a safer approach for large effusions 

in terms of having a lower complication rate. The overall 

complication rate of TT varies from 6% to 41.5% 

[3,5,10,11,19,21,22,29]. Our complication rate is comparable to that 
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recorded in many studies in well equipped environments 

[3,4,5,19, 21]. In a setting with similar characteritics, Nwofor and 

al. recorded at least one complication in more than 41% of patients 

[11], half of which had a dislodgment of the tube (our most 

common complication). 

 

Our choice to perform almost all our procedures in the lateral aspect 

of the chest is justified by the fact that there is no difference 

between anterior and lateral approaches in terms of functional 

malposition [30], though the incidence of interlobar malposition 

without functional consequences seems to be higher with the lateral 

approach [30]. We used both a water-seal system and suction in 

our study. In fact, both systems have shown equal efficacy on 

drainage and on removal of tube in preventing iatrogenic 

pneumothorax [6,31]. 

 

The nature of the operator seems to be a clear predictor of outcome 

[10,21,22]. Khanzada and al described a complication rate as low as 

5% when the procedure was performed by general surgeons [10]. 

There is then need to improve on the training of general 

practitioners on the procedure of TT as in low-income settings; they 

are the first line health care providers. Nurses may also have a 

major role to play and thus also deserve proper training in the 

management of chest tubes [32]. 

 

Emergency department and operative room seem to be safer than 

inward for TT [3, 19]. Positional complications such as malposition, 

failure and tube dislocation are generally the most frequent [5,10-

12]. This group of complication is probably underestimated in our 

study as they are sometimes difficult to diagnose with standard X-

ray alone [33,34]. But, they are significant only if associated with a 

failure (absence of drainage), as many locations such as interlobar 

might still be successful in draining the collection [30]. It is likely 

that the increasing use of radio guidance for insertion of chest tubes 

will significantly reduce the rate of positional complications [15,16]. 

 

Our present policy of control X-ray will probably need to be revised. 

The immediate post-operative X-ray and the post-removal X-ray 

could be skipped without major risk in most patients [28, 35, 36]. 

This practice may need to be individualized [28]. Post-removal 

complications, mainly iatrogenic pneumothorax are also a frequent 

issue of concern [5]. Insertional and infective complications are 

rather rare [10, 37, 38]. 

 

The management of these complications still relies on conservative 

measures such as replacement of the tube, preferably under 

guidance [6,15]. One of the exceptions is the situation of residual 

haemothorax after chest injury where the risk of empyema thoracis 

seems to be high [20]. The wise use of procedures such as open 

window thoracostomy and myoplasty which are feasible even in 

low-income settings, are likely to reduce the thoracostomy and 

thoracoscopy rate [6, 23, 24, 26], especially in critically ill patients 

[25]. We confirm that TT is not a life-threatening procedure when 

performed with minimum security measures [4,10,11,13,19, 22]. 

  

  

Conclusion 

 

When performed with caution, TT is a safe procedure to drain 

pleural collections of both traumatic and non-traumatic origins, even 

in low-income settings. It is more useful and cause fewer 

complications than needle thoracocentesis, especially in the 

management of large pleural effusions in the context of high 

prevalence of HIV and pulmonary tuberculosis. However, a 

significant number of complications could still occur of which 

positional complications are the most frequent. Their real incidence 

is likely to be higher if appropriate investigations such as CT scan 

are made available to help diagnose them. The overall complication 

rate in settings such as ours is likely to be reduced by a better 

training of general practitioners on the insertion of chest tubes, as it 

is probable that we will still need to rely on them for a significant 

number of procedures. It is also likely to be reduced by 

standardizing the management of chest tubes by the use of 

guidelines with predefined criteria [12, 39]. The rate of 

thoracotomies and thoracoscopies could also be successfully 

reduced by less invasive procedures such as thoracic window which 

is in our opinion a good option to be considered in the future by 

surgeons working in low-income setting, especially for critically ill 

patients who may not withstand a thoracotomy. 

  

  

Competing interests 

 

The authors declare no competing interests. 

  

  

 

file:///C:\Users\iamong\Desktop\PAMJ%20PDF%20files\PAMJ-18-251-300\PAMJ-18-251_300\PAMJ-18-256-article.htm%23ref3
file:///C:\Users\iamong\Desktop\PAMJ%20PDF%20files\PAMJ-18-251-300\PAMJ-18-251_300\PAMJ-18-256-article.htm%23ref4
file:///C:\Users\iamong\Desktop\PAMJ%20PDF%20files\PAMJ-18-251-300\PAMJ-18-251_300\PAMJ-18-256-article.htm%23ref5
file:///C:\Users\iamong\Desktop\PAMJ%20PDF%20files\PAMJ-18-251-300\PAMJ-18-251_300\PAMJ-18-256-article.htm%23ref19
file:///C:\Users\iamong\Desktop\PAMJ%20PDF%20files\PAMJ-18-251-300\PAMJ-18-251_300\PAMJ-18-256-article.htm%23ref21
file:///C:\Users\iamong\Desktop\PAMJ%20PDF%20files\PAMJ-18-251-300\PAMJ-18-251_300\PAMJ-18-256-article.htm%23ref11
file:///C:\Users\iamong\Desktop\PAMJ%20PDF%20files\PAMJ-18-251-300\PAMJ-18-251_300\PAMJ-18-256-article.htm%23ref30
file:///C:\Users\iamong\Desktop\PAMJ%20PDF%20files\PAMJ-18-251-300\PAMJ-18-251_300\PAMJ-18-256-article.htm%23ref30
file:///C:\Users\iamong\Desktop\PAMJ%20PDF%20files\PAMJ-18-251-300\PAMJ-18-251_300\PAMJ-18-256-article.htm%23ref6
file:///C:\Users\iamong\Desktop\PAMJ%20PDF%20files\PAMJ-18-251-300\PAMJ-18-251_300\PAMJ-18-256-article.htm%23ref31
file:///C:\Users\iamong\Desktop\PAMJ%20PDF%20files\PAMJ-18-251-300\PAMJ-18-251_300\PAMJ-18-256-article.htm%23ref10
file:///C:\Users\iamong\Desktop\PAMJ%20PDF%20files\PAMJ-18-251-300\PAMJ-18-251_300\PAMJ-18-256-article.htm%23ref21
file:///C:\Users\iamong\Desktop\PAMJ%20PDF%20files\PAMJ-18-251-300\PAMJ-18-251_300\PAMJ-18-256-article.htm%23ref22
file:///C:\Users\iamong\Desktop\PAMJ%20PDF%20files\PAMJ-18-251-300\PAMJ-18-251_300\PAMJ-18-256-article.htm%23ref10
file:///C:\Users\iamong\Desktop\PAMJ%20PDF%20files\PAMJ-18-251-300\PAMJ-18-251_300\PAMJ-18-256-article.htm%23ref32
file:///C:\Users\iamong\Desktop\PAMJ%20PDF%20files\PAMJ-18-251-300\PAMJ-18-251_300\PAMJ-18-256-article.htm%23ref3
file:///C:\Users\iamong\Desktop\PAMJ%20PDF%20files\PAMJ-18-251-300\PAMJ-18-251_300\PAMJ-18-256-article.htm%23ref19
file:///C:\Users\iamong\Desktop\PAMJ%20PDF%20files\PAMJ-18-251-300\PAMJ-18-251_300\PAMJ-18-256-article.htm%23ref5
file:///C:\Users\iamong\Desktop\PAMJ%20PDF%20files\PAMJ-18-251-300\PAMJ-18-251_300\PAMJ-18-256-article.htm%23ref10
file:///C:\Users\iamong\Desktop\PAMJ%20PDF%20files\PAMJ-18-251-300\PAMJ-18-251_300\PAMJ-18-256-article.htm%23ref10
file:///C:\Users\iamong\Desktop\PAMJ%20PDF%20files\PAMJ-18-251-300\PAMJ-18-251_300\PAMJ-18-256-article.htm%23ref33
file:///C:\Users\iamong\Desktop\PAMJ%20PDF%20files\PAMJ-18-251-300\PAMJ-18-251_300\PAMJ-18-256-article.htm%23ref34
file:///C:\Users\iamong\Desktop\PAMJ%20PDF%20files\PAMJ-18-251-300\PAMJ-18-251_300\PAMJ-18-256-article.htm%23ref30
file:///C:\Users\iamong\Desktop\PAMJ%20PDF%20files\PAMJ-18-251-300\PAMJ-18-251_300\PAMJ-18-256-article.htm%23ref15
file:///C:\Users\iamong\Desktop\PAMJ%20PDF%20files\PAMJ-18-251-300\PAMJ-18-251_300\PAMJ-18-256-article.htm%23ref16
file:///C:\Users\iamong\Desktop\PAMJ%20PDF%20files\PAMJ-18-251-300\PAMJ-18-251_300\PAMJ-18-256-article.htm%23ref28
file:///C:\Users\iamong\Desktop\PAMJ%20PDF%20files\PAMJ-18-251-300\PAMJ-18-251_300\PAMJ-18-256-article.htm%23ref35
file:///C:\Users\iamong\Desktop\PAMJ%20PDF%20files\PAMJ-18-251-300\PAMJ-18-251_300\PAMJ-18-256-article.htm%23ref36
file:///C:\Users\iamong\Desktop\PAMJ%20PDF%20files\PAMJ-18-251-300\PAMJ-18-251_300\PAMJ-18-256-article.htm%23ref28
file:///C:\Users\iamong\Desktop\PAMJ%20PDF%20files\PAMJ-18-251-300\PAMJ-18-251_300\PAMJ-18-256-article.htm%23ref5
file:///C:\Users\iamong\Desktop\PAMJ%20PDF%20files\PAMJ-18-251-300\PAMJ-18-251_300\PAMJ-18-256-article.htm%23ref10
file:///C:\Users\iamong\Desktop\PAMJ%20PDF%20files\PAMJ-18-251-300\PAMJ-18-251_300\PAMJ-18-256-article.htm%23ref37
file:///C:\Users\iamong\Desktop\PAMJ%20PDF%20files\PAMJ-18-251-300\PAMJ-18-251_300\PAMJ-18-256-article.htm%23ref38
file:///C:\Users\iamong\Desktop\PAMJ%20PDF%20files\PAMJ-18-251-300\PAMJ-18-251_300\PAMJ-18-256-article.htm%23ref6
file:///C:\Users\iamong\Desktop\PAMJ%20PDF%20files\PAMJ-18-251-300\PAMJ-18-251_300\PAMJ-18-256-article.htm%23ref15
file:///C:\Users\iamong\Desktop\PAMJ%20PDF%20files\PAMJ-18-251-300\PAMJ-18-251_300\PAMJ-18-256-article.htm%23ref20
file:///C:\Users\iamong\Desktop\PAMJ%20PDF%20files\PAMJ-18-251-300\PAMJ-18-251_300\PAMJ-18-256-article.htm%23ref6
file:///C:\Users\iamong\Desktop\PAMJ%20PDF%20files\PAMJ-18-251-300\PAMJ-18-251_300\PAMJ-18-256-article.htm%23ref23
file:///C:\Users\iamong\Desktop\PAMJ%20PDF%20files\PAMJ-18-251-300\PAMJ-18-251_300\PAMJ-18-256-article.htm%23ref24
file:///C:\Users\iamong\Desktop\PAMJ%20PDF%20files\PAMJ-18-251-300\PAMJ-18-251_300\PAMJ-18-256-article.htm%23ref26
file:///C:\Users\iamong\Desktop\PAMJ%20PDF%20files\PAMJ-18-251-300\PAMJ-18-251_300\PAMJ-18-256-article.htm%23ref25
file:///C:\Users\iamong\Desktop\PAMJ%20PDF%20files\PAMJ-18-251-300\PAMJ-18-251_300\PAMJ-18-256-article.htm%23ref4
file:///C:\Users\iamong\Desktop\PAMJ%20PDF%20files\PAMJ-18-251-300\PAMJ-18-251_300\PAMJ-18-256-article.htm%23ref10
file:///C:\Users\iamong\Desktop\PAMJ%20PDF%20files\PAMJ-18-251-300\PAMJ-18-251_300\PAMJ-18-256-article.htm%23ref11
file:///C:\Users\iamong\Desktop\PAMJ%20PDF%20files\PAMJ-18-251-300\PAMJ-18-251_300\PAMJ-18-256-article.htm%23ref13
file:///C:\Users\iamong\Desktop\PAMJ%20PDF%20files\PAMJ-18-251-300\PAMJ-18-251_300\PAMJ-18-256-article.htm%23ref19
file:///C:\Users\iamong\Desktop\PAMJ%20PDF%20files\PAMJ-18-251-300\PAMJ-18-251_300\PAMJ-18-256-article.htm%23ref22
file:///C:\Users\iamong\Desktop\PAMJ%20PDF%20files\PAMJ-18-251-300\PAMJ-18-251_300\PAMJ-18-256-article.htm%23ref12
file:///C:\Users\iamong\Desktop\PAMJ%20PDF%20files\PAMJ-18-251-300\PAMJ-18-251_300\PAMJ-18-256-article.htm%23ref39


Page number not for citation purposes 5 

Authors’ contributions 

 

Dr Chichom Mefire contributed to concept of study, data collection, 

statistical analysis designing the manuscript, writing and reviewing 

this paper. Dr Fokou contributed in preparing the data collection 

sheet, designing the paper and reviewing the final version of the 

manuscript. Dr Din Dika contributed in collecting data and designing 

the paper. All lthe authors have read and approved the final version 

of the manuscript. 

  

  

Acknowledgments 

 

We wish to acknowledge the contribution of Dr Julius Atashili, M.D. 

and senior epidemiologist, who kindly accepted to check on the 

accuracy of our statistical analysis and reviewed the final version of 

our paper. 

  

  

Tables 

 

Table 1: Indications for tube thoracostomy in 134 patients in 

Limbe, Cameroon 

Table 2: Associated co-morbidity in patients undergoing tube 

thoracostomy in Limbe, Cameroon 

Table 3: Frequency of complications in patients undergoing tube 

thoracostomy in Limbe, Cameroon 

  

  

References 

 

1. Committee on Trauma, American College of Surgeons. 

Advanced trauma life support. Chicago: American College of 

Surgeons. 1997. PubMed | Google Scholar 

 

2. Chichom Mefire A, Pagbe JJ, Fokou M et al. Analysis of 

epidemiology, lesions, treatment and outcome of 354 

consecutive cases of blunt and penetrating trauma to the chest 

in an African setting. SAJS. 2010;48(3):90-

3. PubMed | Google Scholar 

 

3. Aylwin CJ, Brohi K, Davies GD, Walsh MS. Pre-hospital and in-

hospital thoracostomy: indications and complications. Ann R 

Coll Surg Engl. 2008;90(1):54-7. PubMed | Google Scholar 

 

4. Bailey RC. Complications of tube thoracostomy in trauma. J 

Accid Emerg Med. 2000;17(2):111-. PubMed | Google 

Scholar 

 

5. Deneuville M. Morbidity of percutaneous tube thoracostomy in 

trauma patients. Eur J Cardiothorac Surg. 2002;22(5):673-

8. PubMed | Google Scholar 

 

6. Cicero-Sabido R, Páramo-Arroyo RF, Navarro-Reynoso FP, 

Pimentel-Ugarte L. Surgical procedures in 156 cases of pleural 

effusion: Immediate results. Cir Cir. 2006;74(6):409-

14. PubMed | Google Scholar 

 

7. Klopp M, Hoffmann H, Dienemann H. Pleural drainage. Dtsch 

Med Wochenschr. 2009;134(11):536-9. PubMed | Google 

Scholar 

 

8. Valdés L, Alvarez D, Valle JM, Pose A, San José E. The etiology 

of pleural effusions in an area with high incidence of 

tuberculosis. Chest. 1996;109(1):158-62. PubMed | Google 

Scholar 

 

9. Afessa B. Pleural effusion and pneumothorax in hospitalized 

patients with HIV infection: the Pulmonary Complications, ICU 

support, and Prognostic Factors of Hospitalized Patients with 

HIV (PIP) Study. Chest. 2000;117(4):1031-

7. PubMed |Google Scholar 

 

10. Khanzada TW, Samad A. Indications and complications of tube 

thoracostomy performed by general surgeons. J Pak Med 

Assoc. 2008;58(1):39-40. PubMed | Google Scholar 

 

11. Nwofor AM, Ekwunife CN. Tube thoracostomy in the 

management of pleural fluid collections. Niger J Clin Pract. 

2006;9(1):77-80. PubMed | Google Scholar 

 

12. Heng K, Bystrzycki A, Fitzgerald M et al. Complications of 

intercostal catheter insertion using EMST techniques for chest 

trauma. ANZ J Surg. 2004;74(6):420-3. PubMed | Google 

Scholar 

 

javascript:void(0)
javascript:void(0)
javascript:void(0)
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Committee%20on%20Trauma%5bauthor%5d+AND++Advanced+trauma+life+support
http://scholar.google.com/scholar?hl=en&q=+Advanced+trauma+life+support
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Chichom%20Mefire%20A%5bauthor%5d+AND++Analysis+of+epidemiology+lesions+treatment+and+outcome+of+354+consecutive+cases+of+blunt+and+penetrating+trauma+to+the+chest+in+an+African+setting
http://scholar.google.com/scholar?hl=en&q=+Analysis+of+epidemiology+lesions+treatment+and+outcome+of+354+consecutive+cases+of+blunt+and+penetrating+trauma+to+the+chest+in+an+African+setting
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Aylwin%20CJ%5bauthor%5d+AND++Pre-hospital+and+in-hospital+thoracostomy:+indications+and+complications
http://scholar.google.com/scholar?hl=en&q=+Pre-hospital+and+in-hospital+thoracostomy:+indications+and+complications
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Bailey%20RC%5bauthor%5d+AND++Complications+of+tube+thoracostomy+in+trauma
http://scholar.google.com/scholar?hl=en&q=+Complications+of+tube+thoracostomy+in+trauma
http://scholar.google.com/scholar?hl=en&q=+Complications+of+tube+thoracostomy+in+trauma
http://scholar.google.com/scholar?hl=en&q=+Complications+of+tube+thoracostomy+in+trauma
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Deneuville%20M%5bauthor%5d+AND++Morbidity+of+percutaneous+tube+thoracostomy+in+trauma+patients
http://scholar.google.com/scholar?hl=en&q=+Morbidity+of+percutaneous+tube+thoracostomy+in+trauma+patients
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Cicero-Sabido%20R%5bauthor%5d+AND++Surgical+procedures+in+156+cases+of+pleural+effusion:+Immediate+results
http://scholar.google.com/scholar?hl=en&q=+Surgical+procedures+in+156+cases+of+pleural+effusion:+Immediate+results
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Klopp%20M%5bauthor%5d+AND++Pleural+drainage
http://scholar.google.com/scholar?hl=en&q=+Pleural+drainage
http://scholar.google.com/scholar?hl=en&q=+Pleural+drainage
http://scholar.google.com/scholar?hl=en&q=+Pleural+drainage
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Vald�s%20L%5bauthor%5d+AND++The+etiology+of+pleural+effusions+in+an+area+with+high+incidence+of+tuberculosis
http://scholar.google.com/scholar?hl=en&q=+The+etiology+of+pleural+effusions+in+an+area+with+high+incidence+of+tuberculosis
http://scholar.google.com/scholar?hl=en&q=+The+etiology+of+pleural+effusions+in+an+area+with+high+incidence+of+tuberculosis
http://scholar.google.com/scholar?hl=en&q=+The+etiology+of+pleural+effusions+in+an+area+with+high+incidence+of+tuberculosis
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Afessa%20B%5bauthor%5d+AND++Pleural+effusion+and+pneumothorax+in+hospitalized+patients+with+HIV+infection:+the+Pulmonary+Complications+ICU+support+and+Prognostic+Factors+of+Hospitalized+Patients+with+HIV+(PIP)+Study
http://scholar.google.com/scholar?hl=en&q=+Pleural+effusion+and+pneumothorax+in+hospitalized+patients+with+HIV+infection:+the+Pulmonary+Complications+ICU+support+and+Prognostic+Factors+of+Hospitalized+Patients+with+HIV+(PIP)+Study
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Khanzada%20TW%5bauthor%5d+AND++Indications+and+complications+of+tube+thoracostomy+performed+by+general+surgeons
http://scholar.google.com/scholar?hl=en&q=+Indications+and+complications+of+tube+thoracostomy+performed+by+general+surgeons
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Nwofor%20AM%5bauthor%5d+AND++Tube+thoracostomy+in+the+management+of+pleural+fluid+collections
http://scholar.google.com/scholar?hl=en&q=+Tube+thoracostomy+in+the+management+of+pleural+fluid+collections
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Heng%20K%5bauthor%5d+AND++Complications+of+intercostal+catheter+insertion+using+EMST+techniques+for+chest+trauma
http://scholar.google.com/scholar?hl=en&q=+Complications+of+intercostal+catheter+insertion+using+EMST+techniques+for+chest+trauma
http://scholar.google.com/scholar?hl=en&q=+Complications+of+intercostal+catheter+insertion+using+EMST+techniques+for+chest+trauma
http://scholar.google.com/scholar?hl=en&q=+Complications+of+intercostal+catheter+insertion+using+EMST+techniques+for+chest+trauma


Page number not for citation purposes 6 

13. Spanjersberg WR, Ringburg AN, Bergs EA, Krijen P, Schipper 

IB. Prehospital chest tube thoracostomy: effective treatment or 

additional trauma. J Trauma. 2005;59(1):96-

101. PubMed | Google Scholar 

 

14. Fartoukh M, Azoulay E, Galliot R et al. Clinically documented 

pleural effusions in medical ICU patients: how useful is routine 

thoracentesis. Chest. 2002; 121(1):178-84. PubMed | Google 

Scholar 

 

15. Moulton JS. Image-guided management of complicated pleural 

fluid collections. Radiol Clin North Am. 2000; 38(2):345-

74.PubMed | Google Scholar 

 

16. Cantin L, Chartrand-Lefebvre C, Lepanto L et al. Chest tube 

drainage under radiological guidance for pleural effusion and 

pneumothorax in a tertiary care university teaching hospital: 

Review of 51 cases. Can Respir J. 2005;12(1):29-

33.PubMed | Google Scholar 

 

17. Chang YC, Patz EF Jr, Goodman PC. Pneumothorax after small-

bore catheter placement for malignant pleural effusions. Am J 

Roentgenol. 1996;166(5):1049-51. PubMed | Google 

Scholar 

 

18. Grodzin CJ, Balk RA. Indwelling small pleural catheter needle 

thoracentesis in the management of large pleural effusions. 

Chest. 1997;111(4):981-8. PubMed | Google Scholar 

 

19. Chan L, Reilly KM, Henderson C, Kahn F, Salluzzo RF. 

Complication rates of tube thoracostomy. Am J Emerg Med. 

1997;15(4):368-70. PubMed | Google Scholar 

 

20. Karmy-Jones R, Holevar M, Sullivan RJ, Fleisig A, Jurkovich GJ. 

Residual hemothorax after chest tube placement correlates 

with increased risk of empyema following traumatic injury. Can 

Respir J. 2008;15(5):255-8. PubMed | Google Scholar 

 

21. Etoch SW, Bar-Natan MF, Miller FB, Richardson JD. Tube 

thoracostomy: Factors related to complications. Arch Surg. 

1995; 130(5):521-5. PubMed | Google Scholar 

 

22. Collop NA, Kim S, Sahn SA. Analysis of tube thoracostomy 

performed by pulmonologists at a teaching hospital. Chest. 

1997; 112(3):709-13. PubMed | Google Scholar 

 

23. Molnar TF. Current surgical treatment of thoracic empyema in 

adults. Eur J Cardiothorac Surg. 2007; 32(3):422-

30.PubMed | Google Scholar 

 

24. Nadir A, Kaptanoglu M, Gonlugur U, Cevit O, Sahin E, Akkurt I. 

Empyema in adults and children: difference in surgical 

approaches, report of 139 cases. Acta Chir Belg. 2007; 

107(2):187-91. PubMed | Google Scholar 

 

25. Carrillo EH, Barkoe DJ, Sanchez R et al. Open thoracic window: 

a useful alternative for retained infected pleural collections in 

critically ill trauma patients. Am Surg. 2009;75(2):152-

6. PubMed | Google Scholar 

 

26. Torresini G, Di Francescantonio W, Battaglia C, Divisi D, Di 

Pietrantonio F, Crisci R. Current role of open window 

thoracostomy. G Chir. 2000;21(6-7):306-9. PubMed | Google 

Scholar 

 

27. Colt HG, Brewer N, Barbur E. Evaluation of patient-related and 

procedure-related factors contributing to pneumothorax 

following thoracentesis. Chest. 1999;116(1):134-

8. PubMed | Google Scholar 

 

28. Molina Hinojosa JC, Auguet Quintillá T, Olona Cabases M, 

Aguilar Bargalló X, Veloso Esteban S, Richart Jurado C. Is the 

routine chest radiography following thoracentesis necessary. 

Rev Clin Esp. 2003;203(3):125-8. PubMed | Google Scholar 

 

29. De Waele JJ, Hoste E, Benoit D et al. The effect of tube 

thoracostomy on oxygenation in ICU patients. J Intensive Care 

Med. 2003;18(2):100-4. PubMed | Google Scholar 

 

30. Huber-Wagner S, Körner M, Ehrt A et al. Emergency chest tube 

placement in trauma care : which approach is preferable. 

Resuscitation. 2007;72(2):226-33. PubMed | Google Scholar 

 

31. Davis JW, Mackersie RC, Hoyt DB, Garcia J. Randomized study 

of algorithms for discontinuing tube thoracostomy drainage. J 

Am Coll Surg. 1994;179(5):553-7. PubMed | Google Scholar 

 

32. Durai R, Hoque H, Davies TW. Managing a chest tube and 

drainage system. AORN J. 2010;91(2):275-80; quiz 281-

3.PubMed | Google Scholar 

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Spanjersberg%20WR%5bauthor%5d+AND++Prehospital+chest+tube+thoracostomy:+effective+treatment+or+additional+trauma
http://scholar.google.com/scholar?hl=en&q=+Prehospital+chest+tube+thoracostomy:+effective+treatment+or+additional+trauma
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Fartoukh%20M%5bauthor%5d+AND++Clinically+documented+pleural+effusions+in+medical+ICU+patients:+how+useful+is+routine+thoracentesis
http://scholar.google.com/scholar?hl=en&q=+Clinically+documented+pleural+effusions+in+medical+ICU+patients:+how+useful+is+routine+thoracentesis
http://scholar.google.com/scholar?hl=en&q=+Clinically+documented+pleural+effusions+in+medical+ICU+patients:+how+useful+is+routine+thoracentesis
http://scholar.google.com/scholar?hl=en&q=+Clinically+documented+pleural+effusions+in+medical+ICU+patients:+how+useful+is+routine+thoracentesis
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Moulton%20JS%5bauthor%5d+AND++Image-guided+management+of+complicated+pleural+fluid+collections
http://scholar.google.com/scholar?hl=en&q=+Image-guided+management+of+complicated+pleural+fluid+collections
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Cantin%20L%5bauthor%5d+AND++Chest+tube+drainage+under+radiological+guidance+for+pleural+effusion+and+pneumothorax+in+a+tertiary+care+university+teaching+hospital:+Review+of+51+cases
http://scholar.google.com/scholar?hl=en&q=+Chest+tube+drainage+under+radiological+guidance+for+pleural+effusion+and+pneumothorax+in+a+tertiary+care+university+teaching+hospital:+Review+of+51+cases
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Chang%20YC%5bauthor%5d+AND++Pneumothorax+after+small-bore+catheter+placement+for+malignant+pleural+effusions
http://scholar.google.com/scholar?hl=en&q=+Pneumothorax+after+small-bore+catheter+placement+for+malignant+pleural+effusions
http://scholar.google.com/scholar?hl=en&q=+Pneumothorax+after+small-bore+catheter+placement+for+malignant+pleural+effusions
http://scholar.google.com/scholar?hl=en&q=+Pneumothorax+after+small-bore+catheter+placement+for+malignant+pleural+effusions
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Grodzin%20CJ%5bauthor%5d+AND++Indwelling+small+pleural+catheter+needle+thoracentesis+in+the+management+of+large+pleural+effusions
http://scholar.google.com/scholar?hl=en&q=+Indwelling+small+pleural+catheter+needle+thoracentesis+in+the+management+of+large+pleural+effusions
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Chan%20L%5bauthor%5d+AND++Complication+rates+of+tube+thoracostomy
http://scholar.google.com/scholar?hl=en&q=+Complication+rates+of+tube+thoracostomy
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Karmy-Jones%20R%5bauthor%5d+AND++Residual+hemothorax+after+chest+tube+placement+correlates+with+increased+risk+of+empyema+following+traumatic+injury
http://scholar.google.com/scholar?hl=en&q=+Residual+hemothorax+after+chest+tube+placement+correlates+with+increased+risk+of+empyema+following+traumatic+injury
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Etoch%20SW%5bauthor%5d+AND++Tube+thoracostomy:+Factors+related+to+complications
http://scholar.google.com/scholar?hl=en&q=+Tube+thoracostomy:+Factors+related+to+complications
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Collop%20NA%5bauthor%5d+AND++Analysis+of+tube+thoracostomy+performed+by+pulmonologists+at+a+teaching+hospital
http://scholar.google.com/scholar?hl=en&q=+Analysis+of+tube+thoracostomy+performed+by+pulmonologists+at+a+teaching+hospital
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Molnar%20TF%5bauthor%5d+AND++Current+surgical+treatment+of+thoracic+empyema+in+adults
http://scholar.google.com/scholar?hl=en&q=+Current+surgical+treatment+of+thoracic+empyema+in+adults
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Nadir%20A%5bauthor%5d+AND++Empyema+in+adults+and+children:+difference+in+surgical+approaches+report+of+139+cases
http://scholar.google.com/scholar?hl=en&q=+Empyema+in+adults+and+children:+difference+in+surgical+approaches+report+of+139+cases
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Carrillo%20EH%5bauthor%5d+AND++Open+thoracic+window:+a+useful+alternative+for+retained+infected+pleural+collections+in+critically+ill+trauma+patients
http://scholar.google.com/scholar?hl=en&q=+Open+thoracic+window:+a+useful+alternative+for+retained+infected+pleural+collections+in+critically+ill+trauma+patients
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Torresini%20G%5bauthor%5d+AND++Current+role+of+open+window+thoracostomy
http://scholar.google.com/scholar?hl=en&q=+Current+role+of+open+window+thoracostomy
http://scholar.google.com/scholar?hl=en&q=+Current+role+of+open+window+thoracostomy
http://scholar.google.com/scholar?hl=en&q=+Current+role+of+open+window+thoracostomy
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Colt%20HG%5bauthor%5d+AND++Evaluation+of+patient-related+and+procedure-related+factors+contributing+to+pneumothorax+following+thoracentesis
http://scholar.google.com/scholar?hl=en&q=+Evaluation+of+patient-related+and+procedure-related+factors+contributing+to+pneumothorax+following+thoracentesis
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Molina%20Hinojosa%20JC%5bauthor%5d+AND++Is+the+routine+chest+radiography+following+thoracentesis+necessary
http://scholar.google.com/scholar?hl=en&q=+Is+the+routine+chest+radiography+following+thoracentesis+necessary
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=De%20Waele%20JJ%5bauthor%5d+AND++The+effect+of+tube+thoracostomy+on+oxygenation+in+ICU+patients
http://scholar.google.com/scholar?hl=en&q=+The+effect+of+tube+thoracostomy+on+oxygenation+in+ICU+patients
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Huber-Wagner%20S%5bauthor%5d+AND++Emergency+chest+tube+placement+in+trauma+care+:+which+approach+is+preferable
http://scholar.google.com/scholar?hl=en&q=+Emergency+chest+tube+placement+in+trauma+care+:+which+approach+is+preferable
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Davis%20JW%5bauthor%5d+AND++Randomized+study+of+algorithms+for+discontinuing+tube+thoracostomy+drainage
http://scholar.google.com/scholar?hl=en&q=+Randomized+study+of+algorithms+for+discontinuing+tube+thoracostomy+drainage
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Durai%20R%5bauthor%5d+AND++Managing+a+chest+tube+and+drainage+system
http://scholar.google.com/scholar?hl=en&q=+Managing+a+chest+tube+and+drainage+system


Page number not for citation purposes 7 

 

33. Baldt MM, Bankier AA, Germann PS, Pöschl GP, Skrbensky GT, 

Herold CJ. Complications after emergency tube thoracostomy: 

assessment with CT. Radiology. 1995;195(2):539-

43. PubMed | Google Scholar 

 

34. Lim KE, Tai SC, Chan CY et al. Diagnosis of malpositioned 

chest tubes after emergency tube thoracostomy: is computed 

tomography more accurate than chest radiograph. Clin 

Imaging. 2005;29(6):401-5. Google Scholar 

 

35. Pacanowski JP, Waack ML, Daley BJet al. Is routine 

roentgenography needed after closed tube thoracostomy 

removal. J Trauma. 2000;48(4):684-8. PubMed | Google 

Scholar 

 

36. Golden P. Follow-up chest radiographs after traumatic 

pneumothorax or hemothorax in the outpatient setting: a 

retrospective review. Int J Trauma Nurs. 1999;5(3):88-

94. PubMed | Google Scholar 

 

37. Urschel JD. Intracardiac chest tube placement. J Trauma. 

1999;46(3):529-30. PubMed | Google Scholar 

 

38. Takanami I. Pulmonary artery perforation by a tube 

thoracostomy. Interact Cardiovasc Thorac Surg. 

2005;4(5):473-4.PubMed | Google Scholar 

 

39. Adrales G, Huynh T, Broering Bet al. A thoracostomy tube 

guideline improves management efficiency in trauma patients. 

J Trauma. 2002;52(2):210-4. PubMed | Google Scholar 

 

 

Table 1: Indications for tube thoracostomy in 134 patients in Limbe, Cameroon  

Indication Number Percentage 

Post-traumatic haemotorax 6 4.47 

Post-traumatric pneumothorax 1 0.74 

Combined post-traumatic haemo-pneumothorax 5 3.73 

Non-purulent Pleural effusion 93 69.42 

Empyema thoracis 17 12.69 

Para-pneumonic infection 6 4.47 

Undetermined 6 4.47 

Total 134 100 

 

 

Table 2: Associated co-morbidity in patients undergoing tube thoracostomy in Limbe, Cameroon 

Indication/Co-morbidity HIV infection Smear positive tuberculosis Malignancy 

Chest injury 0 0 0 

Non-purulent Pleural effusion 38 59 2 

Empyema thoracis 4 0 1 

Para-pneumonic infection 1 0 0 

Undetermined 2 1 0 
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Table 3: Frequency of complications in patients undergoing tube thoracostomy in Limbe, Cameroon 

Complications  Number of cases Occurrence rate 

Dislocation of tube 12 6.45% 

Wrong placement (sub-cutaneous) 3 1.61% 

Residual haemothorax 1 0.54% 

Post-removal pneumothorax 6 3.22% 

TT related Empyema thoracis 1 0.54% 

Hypovolemic shock after massive drainage 1 0.54% 

Drain site infection 5 2.69% 

Pain at site of drain insertion 3 1.61% 

Continuous drainage 2 1.07% 

Non-functional (kinked?) 2 1.07% 

 


