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An Exceptional Case of Iatrogenic Pulmonary Artery 
Injury due to Chest Tube Insertion

Case Report
Published: 05 Jul, 2021

Abstract
We report an exceptional case of accidental pulmonary artery peripheral catheterization ascended 
to the proximal trunk following chest tube insertion. Because arterial injury was peripheral, an 
extreme urgent lateral thoracotomy with wedge resection allowed control the wound. Sixteen case 
reports describing pulmonary artery injury following a chest tube insertion were reported in the 
literature. In all cases, the tube was immediately clamped and left in situ but severe hypotension or 
hemorrhagic shock occurred in ten cases. Twelve patients were operated to remove the tube and 
control hemorrhage. In 5 cases it required pneumonectomy. The mortality rate was 33%. Pulmonary 
artery injury after chest tube insertion is an exceptional event with high mortality rate.
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Introduction
Chest tube insertion is the most performed procedure in thoracic surgery. Its complications are 

well known and documented, with an estimated rate of 20% [1,2]. However, there is no reliable data 
regarding mortality, reported as null by Vilkki et al. [1]. Pulmonary Artery (PA) injury is fortunately 
exceptional, as it is life threatening. We report a case of accidental peripheral pulmonary artery 
catheterization ascended to the proximal trunk following right-sided basal pleural chest drainage 
requiring urgent thoracotomy.

Case Presentation
A 48 years old non-smoking female patient was referred to our center for surgical resection 

of a progressive but non-18FDG-avid middle lobe ground-glass nodule. A middle lobectomy and 
systemic radical lymphadenectomy were performed by right video assisted thoracotomy. Pathological 
examination confirmed the complete resection of a pT1aN0M0 lung adenocarcinoma. Chest tubes 
were removed at day 3 but a right-sided pleural effusion secondarily appeared (Figure 1A). It was 
initially treated by physiotherapy. The CT scan showed a homogenous pleural effusion, and partial 
atelectasis of the right lower lobe. In the absence of iodine contrast, it was difficult to clearly identify 
the atelectasis from the surrounding pleural effusion (Figure 1B). As the pleural effusion increased 
and the patient had dyspnea and chest pain, chest drainage was decided. The needle aspiration 
evacuated a few centiliters of a clear liquid. An 18Fr Monaldi chest tube was inserted using the 
corresponding Monaldi's trocar through the 8th right posterior intercostal space. No resistance 
was encountered while inserting the drain. Suddenly the patient experienced lightheadedness and 
quickly fainted due to severe hypotension. A dark pulsatile blood flowed through the drain requiring 
to clamp it. However, almost 2 liters of blood were already drained. Immediate care consisted of 
vascular filling and blood transfusion as the patient was anemic (Hemocue =5 g/dL). As the patient 
had drug-free hemodynamic stability, a CT scan was performed (Figure 2, 3). It showed that the 
chest tube entered the right lower lobe parenchyma (Figure 2A) and catheterized the lower lobe PA. 
The tip of the chest tube was in the trunk of the PA (Figure 2B). There was no sign of hemothorax or 
active hemorrhage. The patient underwent urgent right thoracotomy.

No bleeding was observed inside the pleural cavity and one liter of benign sterile pleural 
effusion was evacuated. After release of pleural adhesions, a normal aspect of the right lower lobe 
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was observed, particularly without any visible hematoma. The chest 
tube entry point was situated in the lower part of the dorsal segment 
(S10). The chest tube was slowly removed under direct endothoracic 
control. Before complete removal, a clamp was placed directly on the 
parenchymal wound, which was then closed by stapling. The patient 
was weaned off the respirator at the end of surgery and the rest of the 
hospital stay was uneventful.

The patient signed an informed consent and approved the 
anonymous publication of her case.

Discussion
Injury of the PA while inserting a chest tube is a rare and life-

threatening situation. We found 16 case reports published in the 
literature [3-18]. These cases are summarized in Table 1. The site of 
chest tube insertion varied from the second intercostal space on the 
midclavicular line to the seventh intercostal space on the anterior 
axillary line. In our case it was a lower lateral insertion. These 
different places of insertion explain the different site of PA injury 
and the different approaches to repair. The types of examination 
prior to drainage also are different. CT scan was performed by two 
authors, ultrasonography by one and chest roentgenograms alone by 
ten. One chest tube was placed under ultrasound guidance [3]. The 
chest tube size was available in ten reports: 20Fr in five cases, 28Fr 
in one, and 32Fr in two and 9Fr in one. Six drains were trocar-type 
[6,9,15,17,18], two were not [11,13], and one was self-locking [3]. No 
information was available regarding the drain types in the other cases. 

After chest tube insertion, the blood drained was often described as 
dark or pulsatile. Hypotension or hemorrhagic shock was reported 
in ten cases with severe acute anemia (5g/dL) in three. At this 
level, immediate clamping of the tube should be applied, and most 
importantly, the tube left in situ. Drain removal prior to hemostatic 
control is not recommended. Immediate care should include 
hemodynamic stabilization with blood transfusion [7-9,11,14,17] and 
volume replacement, and if necessary, hemodynamic support with 
vasopressors.

If the hemodynamic status is controlled and stable, a CT scan with 
iodine contrast can be helpful to confirm the diagnosis, determine the 
extent of the damage, and plan the surgical strategy. In the 16 cases 
in the literature, nine patients had CT scans and at least one patient 
was urgently operated without a CT scan [7]. Four authors reported 
performing opacification of the PA with contrast medium injected 
through the drain. Such examination may help in confirming the 
diagnosis, but they should not be recommended in our opinion. The 
main risk is the accidental removal of the tube exposing the patient 
to hemorrhage.

In eight cases injury occurred in the left PA, in six cases in the 
right PA, and in two cases in the trunk of the PA [8,18]. As in our case, 
PA injury occurred after the chest tube penetrated the pulmonary 
parenchyma in at least eight cases. Twelve patients were surgically 
treated [6-10,12-18], three patients had endovascular treatments 
[3-5] such a stent placement [4], vascular plug deployment [3] or 
even coil embolization [5]. One patient was operated the following 
day [15] and one patient was conservatively treated by progressive 
removal of the tube [11].

Out of the twelve patients requiring urgent surgery, five 
patients underwent pneumonectomy [7,10,12,14,16]. In the other 
cases, the PA injury was repaired either by direct suture or by PA 
reconstruction. Surgical approach depends on the site of PA injury. 
It was a thoracotomy in five cases [6,9,13,15,17], sternotomy in 
two because the injury was on the PA trunk [8,18], requiring 
partial cardiopulmonary bypass in one [8]. Kao et al. used a 14Fr 
Foley catheter to achieve hypostasis. There were 4 reported deaths 
[6,10,15,16], none of which were intra-operative. Two patients died 
from multi- organ failure [10,15], one from ARDS [6], and one from 
coagulopathy [16]. Ten patients were discharged, and one patient 
weaned off the respirator, without further information regarding his 
fate [9]. In the other cases, outcome was not available.

PA injury secondary to chest tube insertion can occur in any 
setting, regardless of the nature of the effusion, patient's age or 
morphology, or site of insertion. The British Thoracic Society has 
published detailed guidelines in management of pleural disease 
[19]. It is recommended to perform a contrast enhanced CT scan 
before complete drainage of a pleural effusion, and to use ultrasound 
guidance for drain placement. Rigorous CT scan analysis is required 
to determine the site of tube insertion.

Systematic Needle aspiration should precede drain insertion. 
Caution should be applied when treating patients with probable pleural 
adhesions as they have a higher risk of visceral injury. Complications 
can still occur despite the respect of these recommendations [3,14]. 
Trocar insertion is associated with higher risk of complications, 
and subsequently it is generally not recommended [9,14]. A formal 
training policy should be implemented and safe procedure should be 
taught to junior surgeons and residents [19].

Figure 1: (A) Chest roentgenogram done before chest tube placement, 
showing a right pleural effusion, and (B) a CT scan 4 days earlier showing a 
pleural effusion and condensed lower lobe parenchyma (arrow). (C&D) CT 
scan with iodine contrast showing the intrathoracic entry point in the RLL 
parenchyma, and the tip of the drain situated in the PA trunk. (E&F) 3D 
reconstruction of the CT scan showing the upwards trajectory of the drain in 
the pulmonary artery.
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Conclusion
PA injury during chest tube placement is exceedingly rare and 

is a potentially fatal complication mainly if the injury occurs in its 
proximal site. In case of peripheral PA catheterism, thoracotomy is 

Author Year Age Side Underlying pathology Insertion 
site Symptoms PA 

injury Treatment Outcome

Present case 2020 44 R Postoperative pleural 
effusion

8th ICS- 
PPVL

2L of bloody fluid, Hypotension, 
anemia (5g/dL) RLL-PA Stapling of the parenchymal 

wound by thoracotomy PD

Awwad [3] 2018 58 R Postoperative Empyema ND  Pulsatile dark blood drained, 
hemodynamic instability RLL-PA Vascular plug deployment PD

Alozie [4] 2017 48 L Parapneumonic pleural 
effusion

4th ICS- 
MAL Pulsatile blood flow, hypotension Left PA Stent deployment PD

Shigefuku [5] 2017 53 R Pneumothorax 
(lobectomy 3 years prior)

2nd ICS- 
MCL Massive hemorrhage Middle 

PA coil embolization PD

Jauregui [6] 2016 78 R Post-traumatic pleural 
effusion

5th ICS- 
AAL

 1L of blood drained, severe 
hypotension RLL-PA Direct suture via thoracotomy Death

Gołota [7] 2016 49 L Primitive empyema 7th ICS- 
AAL

 2L of bloody fluid, Hypotension, 
tachycardia, anemia (4.9g/dL) Left PA PNectomy via thoracotomy PD

Gabriel [8] 2013 50 L Post-operative 
haemothorax

3rd ICS- 
AAL

 2.3L of blood drained, 
cardiovascular collapse

PA 
Trunk

 Direct suture under 
cardiopulmonary bypass via 

sternotomy
PD

Biswas [9] 2012 66 L Primitive pleural effusion ND  Massive blood drainage, anemia 
(5g/dL) Left PA  Parenchymal suture via anterior 

thoracotomy ND

Bozzani [10] 2010 69 L Primitive pleural effusion ND 1L of blood drained, severe O2 
desaturation, hypotension Left PA PNectomy via thoracotomy Death

Sundaramurthy 
[11] 2009 74 R Para pneumonic effusion 3rd ICS- 

AAL
1.6L of blood drained, 

hypotension
Right 
PA Slow catheter withdrawal PD

Rombola [12] 2008 56 R Para pneumonic effusion ND Haemothorax through the tube Right 
PA Pnectomy via thoracotomy ND

Kao [13] 2007 68 L Primitive empyema 5th ICS- 
AAL

0.5L of blood drained, dyspnea, 
tachycardia, hypotension Left PA direct suture via thoracotomy PD

Takanami [14] 2005 74 L Primitive empyema 5th ICS- 
AAL

1.5L of pulsatile blood drained, 
Severe hypotension, anemia Left PA PNectomy via thoracotomy PD

Berger [15] 2003 73 L Primitive pleural effusion ND Blood flow Left PA PA reconstruction via 
thoracotomy Death

Jaillard [16] 2002 51 L Iatrogenic haemothorax 4th ICS- 
MAL Blood flow Left PA PleuroPNectomy via thoracotomy Death

Singh [17] 1994 62 R+L Postoperative pleural 
effusion

3rd ICS- 
AAL 0.8L of dark blood, hypotension Right 

PA Direct suture via thoracotomy PD

Kralingen [18] 1991 63 L Post Pnectomy 
empyema ND Pulsatile blood drained PA 

Trunk Direct suture via sternotomy PD

Table 1: Summary of the case reports published to date describing a pulmonary artery injury following chest tube placement.

Abbreviations: PNectomy: Pneumonectomy; PD: Patient Discharge; NP: Not Performed; ICS: Intercostal Space; RLL: Right Lower Lobe; PA: Pulmonary Artery; 
PPVL: Posterior Paravertebral Line; MAL: Mid-Axillary Line; MCL: Mid-Clavicular Line; AAL: Anterior Axillary Line; ND: Not Disclosed

Author Year Pre-drainage 
imaging Tube size (Fr) Trocar Blunt dissection Resistance Pleural adherance Pulmonary artery control

Present case 2020 CT 20 Yes No No Yes No

Awwad [3] 2018 ND 12 No No ND ND NA

Alozie [4] 2017 ND ND ND ND ND ND NA

Shigefuku [5] 2017 CT 9 ND ND ND ND NA

Jauregui [6] 2016 CXR 20 Yes ND ND Yes Yes

Gołota [7] 2016 USG ND ND ND ND Yes Yes*

Gabriel [8] 2013 CXR 32 ND ND ND ND Yes

Biswas [9] 2012 CXR 28 Yes ND ND Yes No

Bozzani [10] 2010 CXR ND ND ND ND ND ND

Sundaramurthy [11] 2009 CXR 20 No Yes Yes ND NA

Rombola1 [12] 2008 CXR ND ND ND ND ND ND*

Kao [13] 2007 CXR 32 No Yes Yes Yes Foley Cath

Takanami [14] 2005 CT 20 Yes ND Yes Yes Yes

Berger [15] 2003 ND ND Yes Yes No ND ND

Jaillard [16] 2002 CXR ND Yes ND ND Yes ND

Singh [17] 1994 CXR 20 Yes Yes Yes Yes Yes

Kralingen [18] 1991 CXR ND Yes ND ND ND ND

Table 2: Summary of the case reports published to date describing a pulmonary artery injury following chest tube placement.

Abbreviations: CT: Computed Tomography; CXR: Chest Roentgenogram; Fr: French; ND: Not Disclosed; NA: Not Applicable; *: Pneumonectomy performed

preferred to remove the tube under direct control. In case of central 
wound, sternotomy is indicated. If it seems feasible, endovascular 
treatment can be considered. Prevention is essential by following 
published recommendations regarding chest tube placement.
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