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ABSTRACT

Background: Tube thoracostomy is a procedure that is frequently used in thoracic surgical practice.
However, in certain circumstances, it may lead to serious complications during or soon after the
procedure. Herein, we report a series of tube thoracostomies causing life-threatening intrathoracic and

intraabdominal injuries.

Materials and Methods: This case series consisting of nine cases with serious organ and vascular injuries
after tube thoracostomy between 2014 and 2021 are presented and the possible causes are discussed. The
indications for tube thoracostomy were empyema, COVID pneumonia-related pneumothorax, traumatic
pneumothorax, tracheal rupture related-hydropneumothorax during nasogastric tube application, and

pleural effusion due to malignancy. A trocar was used in all patients for tube thoracostomy.

Results: Malpositioned thoracic drains included five pulmonary parenchymal lacerations and pulmonary

artery, spleen, liver and stomach injuries; one of each.

Conclusions: In the light of these cases, all the procedures and the faults that caused those embarrassing
complications have been reviewed honestly. Lessons learned from these events such as avoiding the use of

trocars, and CT evaluation before the procedure may also help to prevent such complications in the future.

Keywords: malposition, chest tubes, injuries, tube thoracostomy

Corresponding Author*: Gizem Kececi Ozgiir, MD. Yiiksekova State Hospital, Thoracic Surgery Clinic, Hakkari, Turkey.
E-mail: gizem.kececi.1991@gmail.com Phone: +90 5066787128

Doi: 10.26663/cts.2024.006

Received 06.02.2024 accepted 25.03.2024

32


https://orcid.org/0000-0002-9434-4941
https://orcid.org/0000-0002-4561-4589
https://orcid.org/0000-0001-7827-793X
https://orcid.org/0000-0001-8182-1764
https://orcid.org/0000-0001-7108-9469
https://orcid.org/0000-0001-8854-953X
https://orcid.org/0000-0003-4150-0514

Introduction

Pleural drainage is a procedure dating back to the time
of Hippocrates, which is still clinically important with
its basic principles [1]. Currently, this procedure contin-
ues to be a common surgical intervention in the thoracic
surgery field, which is frequently performed in the pres-
ence of hemothorax and/or pneumothorax [2]. Various
serious complications such as organ laceration, vascular
injury, and infection may tend to develop after this pro-
cedure and it is important to be aware of these compli-
cations to be able to identify the risk factors, which have
a significant risk in terms of morbidity and mortality,

and to establish preventive strategies.

In this case series consisting of nine cases with seri-
ous organ and vascular injuries after tube thoracostomy
(TT) between 2014 and 2021 is presented and the pos-
sible causes are discussed. This is the first case series
of life-minatory complications of chest tube insertion
encountered in the PubMed search. Considering the
diversity of the cases and their post-complication pro-
cesses, we believe that they may draw attention to the
ones interested in the surgical field.

Materials and Methods

The cases of malpositioned thoracic drains; including five
pulmonary parenchymal lacerations and pulmonary artery,

spleen, liver, and stomach injuries are listed in table 1.
Results

Case 1 is a 94-year-old female patient with previously
known diagnoses of bronchiectasis, type-2 diabetes and
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hypertension who was admitted to the emergency de-
partment with complaints of chest pain and dyspnea.
On the thorax computerized tomography (CT), an im-
age compatible with hydropneumothorax was observed
in the right hemithorax. The patient, who already had
a history of multiple thoracentesis due to pleural effu-
sion, was consulted by our clinic. In thoracentesis, pu-
rulent fluid was aspirated and TT was performed with
placement of 28 Fr chest tube to the right hemithorax.
At the time of performing TT, she had a hemoptysis in
the form of blood-streaked sputum. The chest tube was
revised. In control CT, a laceration caused by the mal-
positioned tube was detected in the posterior segment of

the right upper lobe (Figure 1).

Case 2 is a 43-year-old male patient who was admit-
ted to the emergency department with a sudden onset of
stabbing chest pain. Since the CT appearance was com-
patible with pneumothorax, he underwent a TT and his
Covid-19 PCR test was positive. Massive air drainage
prompted us to take a chest radiograph followed by CT
which revealed the chest tube passing throughout the
parenchyma of the left upper lobe.

Case 3 is a 72-year-old male patient who was admit-
ted to the emergency room due to an in-vehicle traffic ac-
cident and was consulted to us for subcutaneous emphy-
sema. Chest radiograph revealed bilateral pneumothorax
and he underwent bilateral TT. CT demonstrated an intra-
parenchymal position of the chest tube (Figure 2). Due to
a prolonged serious air leak, the operation was planned.
Extensive adhesions between the lung and chest wall in

addition to parenchymal damage were seen.

Table 1. Characteristics of the cases with catastrophic injuries.

No Primary disease
Bronchiectasis

Covid-19 pneumonia
In-vehicle traffic accident

Synovial sarcoma
In-vehicle traffic accident
In-vehicle traffic accident

Anaplastic oligoastrocytoma
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Abbrev.; TT: tube thoracostomy.

Tracheal rupture during the misplacement of nasogastric tube Hydropneumothorax

Indication for TT Injured structure
Empyema Lung
Pneumothorax Lung
Pneumothorax Lung

Lung
Pleural effusion Lung
Hemopneumothorax Liver
Hemopneumothorax Pulmonary artery
Pleural effusion Spleen

Dehiscence of the diaphragmatic suture following partial resection Assumed pneumothorax Stomach
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Figure 1. Pulmonary parenchymal laceration in the right upper lobe

caused by the chest tube.

Figure 2. Thorax CT coronal and transverse sections reveal an in-

traparenchymal thoracic drain located in the right hemithorax and an

appearance compatible with the right expansion defect.

Consultation was requested by neurology clinic for a
68-years-old male patient, who underwent thrombectomy
due to occlusion in his left middle cerebral artery (MCA)
and suffered iatrogenic lung parenchymal injury during
insertion of a nasogastric tube (case 4). TT was applied
to the patient whose nasogastric tube was seen traversing
through the right hemithorax on thorax CT. The fluid is
compatible with the enteral nutritional fluid drained from
the chest tube due to nasogastric tube feeding. After per-
forming TT, a CT scan showed that the chest tube was
passing through the parenchyma of the right lung.

Case 5 is a 22-year-old male patient who was diag-
nosed with synovial sarcoma and followed up in the med-
ical oncology clinic for chemotherapy and was examined
for dyspnea. The chest radiograph showed a homogene-
ous density filling the right lower zone of the chest (Fig-
ure 3a). After sero-hemorrhagic fluid was aspirated by
thoracentesis, TT was applied to the right hemithorax.
Since there was no drainage, the chest tube was pulled
out. Thorax CT revealed a 10x7 cm mass extending to the
major fissure in the right lower lobe, which was seen to
be penetrated by the chest tube (Figure 3b).
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Figure 3. Homogenous density in the middle and lower zones of

the right hemithorax (a), and on CT, a 10x7 cm mass extending to
the major fissure in the right lower lobe of the right lung, bilateral
multiple metastatic foci having the dimensions of up to 2 cm and

accompanying minimal pleural effusion (b).

Case 6 is a 53-year-old male patient who was admit-
ted to the emergency service after a traffic accident. On
thorax CT, serial rib fractures on the right side, minimal
pneumothorax, and hemothorax in the right hemithorax
were observed. After a TT was performed there was no
oscillation in the underwater sealed drainage system.
The control chest radiograph demonstrated the tube in
the subdiaphragmatic area (Figure 4a). CT showed that
the tube which was inserted from the 8th intercostal
space, traversed the entire liver (Figure 4b).

Case 7 is a 24-year-old female patient who was taken
to the emergency room after a traffic accident with loss
of respiratory sounds. Bilateral TT was applied as the air
was aspirated following thoracentesis. Massive air drain-
age from the right chest tube and expansion defect in the
right lung persisted on the control chest X-ray and thorax
CT was taken afterward. An apical chest tube was insert-
ed into the right hemithorax in addition to the existing
tube. Following the procedure, the patient had 500 mL of
sudden hemorrhagic drainage and was urgently taken to
the operative room. At the operation, a coagulum-filled
parenchymal defect and massive hemorrhage were de-
tected on the anterior surface of the right upper lobe. It
was observed that bleeding originated from one of the
pulmonary artery branches in the lung parenchyma. The
branch of the pulmonary artery branch was primarily re-
paired and the bleeding was ceased.

Case 8 is a 32-year-old male patient, who was under
observation for anaplastic oligoastrocytoma and was
consulted to our clinic due to dyspnea. On his CT scan,
bilateral pleural effusion was seen, and bilateral TT was
performed (Figure 5a). After the procedure, the patient
had a sudden hemorrhagic drainage of about 1000 mL.
Chest x-ray revealed an appearance compatible with
hemothorax was seen in the left hemithorax (Figure 5b).
The hypotensive and tachycardic patient was urgently
taken to the operating room. On exploration, it was ob-
served that the elevated diaphragm was lacerated and
the spleen was lacerated by the chest tube. The patient

underwent a splenectomy.



Figure 4. Posteroanterior chest radiograph showed the chest tube
located in the subdiaphragmatic area on the right (a), transverses the
whole liver on CT (b).

Figure 5. Appearance compatible with bilateral pleural effusion on

thorax CT (a), increased opacity in the left hemithorax in the pos-
teroanterior chest X-ray taken urgently after massive hemorrhagic

drainage after tube thoracostomy (b).

The last case is a 67-year-old male patient who un-
derwent left lower lobectomy and partial diaphragmatic
resection due to the adenosquamous carcinoma of the
left lower lung invading hemi-diaphragm. The defect
in the diaphragm was primarily repaired with non-ab-
sorbable separated sutures. After removing the chest
tube on postoperative 2nd day, the patient developed
dyspnea. An appearance that could be compatible with
hydropneumothorax was seen on the chest X-ray and
TT was performed to the left hemithorax. Drainage of
gastric content from the thorax tube prompted the sur-
gical team to take a CT (Figure 6) and afterward the
patient underwent re-operation in emergent condition.
On exploration, a defect in the diaphragm, a part of the
stomach and omentum entering into the thoracic cavity,
and an iatrogenically injured gastric fundus by the chest
tube were observed.

Figure 6. Air-fluid level on thorax CT was misinterpreated as hydro-

pneumothorax in the left hemithorax.
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Discussion

Tube thoracostomy is a minor surgical intervention fre-
quently performed in the clinical practice of thoracic sur-
geons with various indications. Complications such as im-
proper localization of the tube, infection, and organ injury
may occur during or after the procedure, with malposition
being the most common. Thoracic and abdominal organ
damage and vascular injury are among the most serious
ones for malpositioned TT, which may cause significant
morbidity and mortality. There are nine cases in our case
series for malpositioned thoracic drains; including five
pulmonary parenchymal lacerations and pulmonary ar-
tery, spleen, liver, and stomach injuries; one of each.

In these cases, the indications for TT were empy-
ema, COVID pneumonia-related pneumothorax, post-
traumatic pneumothorax, and tracheal rupture related
hydropneumothorax during nasogastric tube applica-
tion, and pleural effusion due to malignancy.

In this series, a trocar was used in all patients who
underwent tube thoracostomy. We also performed TT
without trocar in our clinic. Within the scope of this
study, patients who underwent TT in our clinic be-
tween 2014 and 2021 were examined retrospectively.
As a result of the examination, it was determined that
all patients who developed malposition or injury were
patients in whom trocars were used. No catastrophic
injuries occurred in patients who underwent TT with-
out the use of a trocar. For this reason, although there
may be patient groups in which the use of trocars may
be relatively safe, such as patients with radiologically
proven total pneumothorax, in our clinical practice we
recommend that the use of trocars should be avoided,
especially in patients with suspicion of pleural adhesion
and in whom the lung parenchyma may have become
fragile due to underlying diseases or TT will be per-
formed through the lower level ribs (i.e., 9 to 12 ribs).
Remérand et al investigated the incidence of chest tube
malposition in critically ill patients and reported that the
only factor that could be associated with malposition
was the use of trocars during tube placement . It is well-
known that, presence of the pleural adhesions, reduced
lung compliance and underlying parenchymal consoli-
dation may lead to parenchymal injury. In patients with
suspected pleural adhesions (thoracotomy, pleurodesis,
previous infection/empyema, chest trauma) and paren-
chymal lesions, it is important to examine the pre-pro-
cedural radiological images carefully to determine the
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localization, avoiding the use of trocars and to explore
pleural space digitally. In patients with a history of ma-
lignancy, similar appearance of mass and pleural effu-
sion on plain radiographs may be misleading.

In a study in which TTs were applied in trauma re-
suscitation centers, the chest tubes causing pulmonary
parenchymal injuries were detected in 11% of the cases
[4], while 10 (9%) were reported in 106 TTs who were
examined with CT in another study [3]. In the presented
case series, there are five parenchymal injuries among
all the 2,691 TT procedures (0.19%) between 2014 and
2021, either performed in emergent conditions or not.

The patient whose pulmonary artery was injured was
the most catastrophic TT procedure among our case se-
ries. The number of TT cases resulting in pulmonary
artery injury is quite limited in the literature and only 11
cases were reported in the PubMed field [5-15].

In our three cases with extrathoracic organ damages,
one had a liver injury, another had a spleen injury, and
the third had a stomach injury. It can be said that, if TT
was performed through the lower level ribs (i.e., 9 to 12
ribs) by trocar technique, the risk of diaphragmatic and/
or intraabdominal organ injury will be quite high. In the
literature, various cases that developed liver injury; of
which two of them were treated by embolization of the
liver. Whereas major hemorrhage and/or hemodynamic
instability in patients with liver injury, surgical explora-
tion is often indicated [16-19]. Spleen laceration after
TT often requires splenectomy. Although it is encoun-
tered rarely, hemoperitoneum and hemorrhagic shock
may also occur in spleen injury [20].

In our case with the stomach injury, the patient de-
veloped a dehiscence of the diaphragmatic sutures in the
early postoperative period after which the stomach was
displaced towards the thoracic cavity. The appearance
on the tomography mimicked hydropnomothorax. Some
cases in which gastrothorax mimics pneumothorax have
also been reported in the literature [21-22]. In partial re-
section of the diaphragm, a nasogastric tube should be
inserted in the early postoperative period to reduce the
tension in the diaphragm, unlike in the present case.

In conclusion, although TT is widely used as a life-
saving surgical intervention, it also bears its risks in
terms of various complications. Being familiar with the
causes of these complications and discussing them is
important in developing preventive strategies. Lessons
learned over 7 years from these embarrassing complica-
tions led us to get some take of messages as follows:
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First, if possible, the patient should be evaluated with
chest CT before TT to avoid malposition and/or organ
injury. However, in some cases, a CT scan is not possible
because the patient is unstable, or because frequent meas-
urements are wanted to track the progress of a bleed. In
these situations, bedside sonography can also be used.

Second, the use of trocars during the procedure increas-
es the risk of complications. The use of a trocar allows rap-
id drainage with a smaller incision, while the sharp trocar
tip may lead to injury. Avoiding the use of trocars in pa-
tients can prevent the occurrence of complications.

Lastly, if there is still doubt about the indication or
on which point to insert the tube into the chest cavity, to
find the right way, one should not hesitate to get a sec-
ond opinion, especially from a senior specialist.

Declaration of conflicting interests

The authors declared no conflicts of interest with re-
spect to the authorship and/or publication of this article.

Funding

The authors received no financial support for the re-
search and/or authorship of this article.

Informed consent and Ethical approval

Written informed consent was obtained from all partici-
pants or their legally authorized representatives. Ethics
Committee approval was waived.

Availability of data

The dataset of the research presented in this article is
under record. Corresponding author can be contacted to
reach the required data network.

Authors’ contribution

GKO; design, conceptualization, writing the paper, DG;
design, conceptualization, collecting and processing
data, UC; designed the research, conceptualization and
supervision, AO,TIA,AGE KT; supervision, co-writing,
review and editing.

References

1.  Kwiatt M, Tarbox A, Seamon MJ, Swaroop M, Cipolla J, Allen
C et al. Thoracostomy tubes: A comprehensive review of compli-

cations and related topics. Int J Crit Illn Inj Sci 2014; 4: 143-55.

2. Al Mosa AFH, Ishaq M, Ahmed MHM. Unusual malposition
of a chest tube, intrathoracic but extrapleural. Case Rep Radiol

2018; 6: 8129341.



10.

11.

12.

13.

Remérand F, Luce V, Badachi Y, Lu Q, Bouhemad B, Rouby JJ.
Incidence of chest tube malposition in the critically ill: A pro-
spective computed tomography study. Anesthesiology 2007;
106: 1112-9.

Struck MF, Ewens S, Fakler JKM, Hempel G, Beilicke A,
Bernhard M et al. Clinical consequences of chest tube malpo-
sition in trauma resuscitation: Single-center experience. Eur J

Trauma Emerg Surg 2019; 45: 687-95.

Biswas M, Boruah PK, Koch LV. A conservative surgical ap-
proach for management of iatrogenic pulmonary artery perfo-
ration. Indian J Crit Care Med 2012; 16: 157-9.

Kao CL, Lu MS, Chang JP. Successful management of pul-
monary artery perforation after chest tube insertion. J Trauma

2007; 62: 1533.

Goémez Herndndez MT, Martinez Santos EJ, Jiménez Lépez MF.
Iatrogenic canalization of the right pulmonary artery after percu-
taneous chest tube insertionin apatient with pneumothorax. Med
Intensiva (Engl Ed) 2020; 3: S0210-5691(20) 30092-9.

Gabriel CA, Adama DP, Salmane BP, Magaye G, Souleymane
D, Mohamed L et al. A case report of iatrogenic pulmonary
artery injury due to chest-tubeinsertion repaired under cardio-
pulmonary bypass. Case Rep Med 2013; 2013: 590971.

Awwad A, Khan N, Shah A, Ramjas G. Successful percuta-
neous embolization of an iatrogenic pumonary artery defect
through a chest drain: A novel extravascular approach (inside-

out plug technique). J Vasc Interv Radiol 2018; 29: 538-9.

Bozzani A, Arici V, Bellinzona G, Pirrelli S, Forni E, Odero A.
Iatrogenic pulmonary artery rupture due to chest-tube insertion.
Tex Heart Inst J 2010; 37: 732-3.

Soro-Garcia J, Loucel-Bellino MA, Fuentes-Martin A, Cil-
leruelo-Ramos A, Matilla-Gonzalez JM, Garcia-Rico CB et al.
latrogenic perforation of the pulmonary artery by chest drain in
a Covid-19 patient. Arch Bronconeumol 2021; 57: 45-6.

Sanchez-Fuentes PA, Gil-Gomez E, Brusadin R, Azcarate-
Perea L. latrogenic perforation of the pulmonary artery by a
pleural drain. Cir Esp 2014; 92: e49.

Takanami I. Pulmonary artery perforation by a tube thoracos-

tomy. Interact Cardiovasc Thorac Surg 2005; 4: 473-4.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Kegeci Ozgiir et al
Catastrophic injuries caused by tube thoracostomy

Sundaramurthy SR, Moshinsky RA, Smith JA. Non-operative
management of tube thoracostomy induced pulmonary artery

injury. Interact Cardiovasc Thorac Surg 2009; 9: 759-60.

Alozie A, Bier A, Kaminski A, Westphal B, Heller T, Haunstein
K. Two stage interventional management of tube thoracostomy
induced pulmonary artery perforation in a patient with parap-
neumonic pleural effusion associated with oesophagial squa-

mous cell carcinoma. Heart Lung Circ 2017; 26: e121-e122.

Bae JM. Life threatening hemoperitoneum and liver injury as a
result of chest tube thoracostomy. Clin Med Insights Case Rep
2015; 26: 15-7.

Tait P, Waheed U, Bell S. Successful removal of malpositioned
chest drain within the liver by embolization of the transhepatic
track. Cardiovasc Intervent Radiol 2009; 32: 825-7.

Gorospe L, Mufioz-Molina GM, Valdebenito-Montecino AP.
A malpositioned chest tube within the liver. Asian Cardiovasc
Thorac Ann 2016; 24: 612.

Hamanaka K, Hirokawa Y, Itoh T, Yamasaki M, Hayashi K,
Sawai S et al. Successful balloon-assisted hepatic tract embo-
lization using the pull-through technique to remove a malposi-
tioned chest tube penetrating the liver and into the right ventri-
cle. Cardiovasc Intervent Radiol 2018; 41: 1436-9.

Osinowo O, Softah AL, Eid Zahrani M. Ectopic chest tube
insertions: Diagnosis and strategies for prevention. Afr J] Med
Med Sci 2002; 31: 67-70.

Horst M, Sacher P, Molz G, Willi UV, Meuli M. Tension gastro-
thorax. J Pediatr Surg 2005; 40: 1500-4.

Zieren J, Enzweiler C, Miiller JM. Tube thoracostomy compli-
cates unrecognized diaphragmatic rupture. Thorac Cardiovasc
Surg 1999; 47: 199-202.

This article is an open access article distributed under the

terms and conditions of the Creative Commons Attribu-

tion (CC BY) license (http://creativecommons.org/licenses/
by/4.0/).

37



