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Abstract
BACKGROUND 
Intercostal arterial bleeding is unusual complication of percutaneous chest 
procedures. However, intercostal arterial bleeding is likely to result in critical 
complications such as abnormalities in vital signs, hypovolemic shock, and death 
due to massive bleeding. Therefore, it is very important to establish the diagnosis 
of intercostal arterial bleeding and to initiate treatment.

CASE SUMMARY 
We report a case in which a 59-year-old woman who was hospitalized at intensive 
care unit with multiple trauma had a massive hemothorax after the removal of a 
percutaneous catheter. She sustained a refractory right pleural effusion due to 
biloma caused by a traumatic injury to the liver, despite persistent intraperitoneal 
drainage. As a result, atelectasis persisted in the dependent portion of the right 
lung. Therefore, we performed right percutaneous catheter drainage (8.5-F pigtail 
catheter) for pleural effusion drainage at the 7th intercostal space. After percuta-
neous catheter removal, portable chest radiography and vital signs of the patient 
assisted in establishing a diagnosis of intercostal arterial bleeding. Intercostal 
arterial bleeding was also confirmed using transarterial angiography; and 
embolization was performed. The patient’s condition progressively improved, 
and no further intervention was required.

CONCLUSION 
Massive hemothorax is a rare complication of percutaneous catheter removal. 
Clinicians should carefully examine and diagnose patients to improve prognosis. 
And interventional selective angiography may be a feasible and minimally 
invasive treatment for intercostal arterial bleeding control.
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Core Tip: Intercostal arterial bleeding might cause massive hemothorax that is a rare 
complication after percutaneous catheter removal. However, if patients are early 
diagnosed and managed, prognosis can be highly improved. Interventional selective 
angiography may be a feasible and minimally invasive option for bleeding control.

Citation: Park C, Lee J. Massive hemothorax due to intercostal arterial bleeding after 
percutaneous catheter removal in a multiple-trauma patient: A case report. World J Clin Cases 
2021; 9(32): 9942-9947
URL: https://www.wjgnet.com/2307-8960/full/v9/i32/9942.htm
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INTRODUCTION
Massive hemothorax is uncommon complication after thoracentesis or percutaneous 
chest procedures due to injury to the intercostal vessels. Intercostal arterial bleeding is 
likely to result in complications such as: Abnormalities in vital signs, hypovolemic 
shock, and death due to massive bleeding. Therefore, it is important to establish 
diagnosis of intercostal arterial bleeding and initiate treatment as soon as possible[1-
3]. There have been many published reports of intercostal artery bleeding occurring 
during thoracentesis or percutaneous drainage procedures. However, there are a few 
reports of intercostal arterial bleeding occurring immediately after percutaneous 
catheter removal. Here, we present a case of intercostal arterial bleeding with massive 
hemothorax in a patient with multiple traumas. In this case, we describe how to 
quickly and properly treat intercostal arterial bleeding after catheter removal.

CASE PRESENTATION
Chief complaints
We described a 59-year-old woman, who was hospitalized with multiple trauma, 
experienced intercostal arterial bleeding occurring immediately after percutaneous 
catheter removal.

History of present illness
The patient underwent treatment in intensive care unit after multiple trauma caused 
by a pedestrian traffic accident. She had traumatic grade 4 liver injury, scanty right 
pneumothorax, lung contusion, and multiple rib fractures (Right 2nd-10th, left 6th-7th) 
due to pedestrian traffic accident with a bus. Active bleeding at the hepatic artery of 
segment 6 due to liver injury was embolized. Thereafter, no further procedures have 
been required due to bleeding. In addition, biloma due to duct injury, hematoma, was 
conservatively treated after percutaneous catheter drainage (PCD) insertion in the 
perihepatic space. Conservative treatment was also performed for ileus and ventilator-
associated pneumonia. She sustained a refractory right pleural effusion due to biloma 
caused by a traumatic injury to the liver, despite persistent intraperitoneal drainage. 
As a result, atelectasis persisted in the dependent portion of the right lung. We 
performed right PCD (8.5-F pigtail catheter) for pleural effusion drainage at the 7th 
intercostal space in the interventional radiologic room by an interventionist (Figure 1). 
Immediately after the procedure, pleural fluid drainage was serous. On day 7 after 
PCD, the amount of drainage decreased to less than 50 cm3/d. Therefore, we removed 
the PCD (8.5-F pigtail catheter) that was inserted in the 7th intercostal space in the mid-
clavicular line and compression dressing as usual. She had no coagulopathy or other 
precipitating factors, and bleeding was not identified immediately after PCD removal 
at the site of insertion.

http://creativecommons.org/Licenses/by-nc/4.0/
http://creativecommons.org/Licenses/by-nc/4.0/
http://creativecommons.org/Licenses/by-nc/4.0/
https://www.wjgnet.com/2307-8960/full/v9/i32/9942.htm
https://dx.doi.org/10.12998/wjcc.v9.i32.9942
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Figure 1  Portable chest radiography shows percutaneous catheter drainage for pleural effusion drain.

History of past illness
The patient had a free previous medical and surgical history.

Personal and family history
No special personal and family history was provided.

Physical examination
When we recognized the bleeding, the patient was pale and lacked skin turgor. The 
breath sound of the right chest was coarse, and the number of breaths decreased. Vital 
signs at that moment were temperature of 37.0 ºC, heart rate of 110 beats/min, blood 
pressure of 79/42 mmHg, respiratory rate of 21 breaths/min, and oxygen saturation of 
97%.

Laboratory examinations
The hemoglobin level was 7.9 g/dL at the time of recognition of bleeding, and there 
was no significant change when compared to 8.1 g/dL of morning routine blood test. 
Other laboratory data showed a platelet count of 236.0 × 103 cells/µL, prothrombin 
time of 12.9 s, and an activated partial thromboplastin time of 42.4 s. Arterial blood gas 
analysis (ABGA) showed a pH of 7.40, a PaO2 level of 71.4 mmHg, a PaCO2 level of 
37.2 mmHg, and a HCO3

- level of 23.5 mmol/L. However, despite the transfusion of 
eight packs of red blood cells (RBCs) before and after embolization, followed by a 
hemoglobin level was 9.3 g/dL. The next ABGA revealed a pH of 7.28, a PaO2 level of 
84.9 mmHg, a PaCO2 level of 45.8 mmHg, and a HCO3

- level of 21.7 mmol/L.

Imaging examinations
Chest radiography showed the complete opacification of the right hemithorax with 
diffuse peribronchial and parenchymal infiltration (Figure 2). Fluid was seen tracking 
up the lateral margin of the thorax. The indications confirmed that hemothorax had 
occurred. Thoracic aortography was performed, and we detected active bleeding in the 
7th right intercostal artery.

FINAL DIAGNOSIS
Massive hemothorax due to bleeding from the 7th right intercostal artery.

TREATMENT
The patient rapidly became distressed with tachycardia and hypotension (60/40 
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Figure 2  Portable chest radiography approximately 20 min after percutaneous catheter removal shows increased opacification of right 
hemithorax, and fluid is seen tracking up the lateral margin of the thorax.

mmHg) 15 min after the drainage catheter was removed. Hemothorax was identified 
on chest radiography (Figure 2). However, there was no active bleeding at the removal 
site of skin. And hypotension and aggravated tachycardia persisted. Therefore, we 
immediately performed thoracic aortography and identified active bleeding from the 
7th right intercostal artery. After super-selection of feeding arteries using a micro-
catheter, embolization was performed using gelfoam and microcoils. Hypotension 
persisted even while resuscitation was continued during the procedure. Recovery 
from hypotension occurred immediately after embolization (Figure 3). A 28-F chest 
tube was carefully inserted beneath the injured area at a different intercostal space, 
and 2540 cm3 of fluids was drained (Figure 4). Total transfused RBC were eight packs, 
and there was no bleeding thereafter.

OUTCOME AND FOLLOW-UP
The patient’s general condition progressively improved, and no further intervention 
was required. During follow-up, no bleeding was observed on computed tomography 
in 30 d, and the hemothorax gradually decreased. The patient recovered relatively 
quickly due to rapid diagnosis and proper response at the intercostal arterial bleeding 
event. Similarly, the patient and her daughters were satisfied with the outcome. Since 
then, she has been receiving conservative treatment while undergoing rehabilitation in 
the intensive care unit.

DISCUSSION
Right-sided pleural effusion is accompanied by a large proportion of biloma and 
bleeding in patients with traumatic injury to the liver. When liver injury is healed and 
inflammatory response in the diaphragm decreases due to reductions in fluid in the 
abdominal cavity, pleural effusion disappears[4,5]. Percutaneous pleural effusion 
drainage is a common procedure to remove pleural effusion that exacerbates 
atelectasis and impedes breathing. Hemothorax that occurs during this process is also 
common.

In most cases, complications rarely occur during the procedure. However, bleeding 
events can occur due to hemorrhage at the insertion site leading to massive 
hemothorax. Previous studies indicated that the incidence of complications of thoraco-
centesis was 0.01%-0.1%[1,3]. It has been reported that patients with a tendency for 
bleeding with coagulopathy have a higher risk of bleeding. According to the 
consensus guidelines, it is recommended to avoid the procedure in cases of interna-
tionalized normalized ratio prolongation more than 1.5-2 and platelets count of less 
than 50000/µL. Clopidogrel should be stopped 5 d before the procedure. However, 
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Figure 3 Transarterial thoracic aortography. A: Extravasation of contrast is identified in the 7th intercostal artery distal portion on the right intercostal 
angiograms; B: After super-selection using a microcatheter, embolization is performed using gelfoam and microcoil.

Figure 4 Portable chest radiography. A: After 28-F chest tube is placed inside of the right pleural space for hemothorax drainage; B: 3 wk after right 7th 
intercostal artery embolization.

aspirin can be administered without interruption[3,6,7]. This patient had renal insuffi-
ciency without coagulopathy or anticoagulation agents.

The intercostal artery is composed of the posterior intercostal artery originating 
directly from the aorta, the anterior intercostal artery originating from the internal 
thoracic artery, and the collateral intercostal artery connecting them. The main 
bleeding site was not the anterior and posterior intercostal arteries. Bleeding occurred 
from the collateral intercostal artery. In general, placing a needle very close to the 
upper edge of the rib during intercostal puncture is widely used to avoid injury to the 
posterior intercostal artery. However, there is no clear way to avoid this because it 
cannot be predicted in the case of the collateral intercostal artery that crosses the 
intercostal space. Despite following the procedure principles, the risk of intercostal 
artery injury is mostly due to presence of anatomical variations. Recently, a method of 
using vascular ultrasound with color Doppler has also been introduced to assess this 
variation prior to thoracic puncture[2,8-11]. However, it has not been widely used in 
clinical practice.

Complications such as intercostal artery bleeding during pleural effusion drainage 
can be life-threatening. Bleeding during or immediately after drainage procedures is 
associated with inexperience in performing the procedure, unlike in catheter removal. 
Hemothorax developed in our patient. However, there was no coagulopathy or 
bleeding tendency. It might be difficult to directly note whether the intercostal artery 
was transected at the time of drain insertion procedure. Moreover, whether drainage 
catheter was compressing the intercostal artery and bleeding occurred after removal, 
or bleeding was caused by injury while removing the catheter could not be easily 
identified. However, it is also possible that the adjacent blood vessels were torn and 
bleeding occurred during removal of a pigtail catheter according to the "ripple-hook" 
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mechanism.
In rare cases, complications can occur at any time. Therefore, clinicians should 

always consider hemothorax after thoracentesis or percutaneous drainage catheter 
removal. Vital signs unstable within a few hours after the procedure, dyspnea, 
decreased hemoglobin, and changes in pleural fluid color require additional 
examination and immediate treatment. In addition, using color Doppler flow imaging 
ultrasound to examine pseudoaneurysm or bleeding in the intercostal artery can 
similarly be useful for diagnosis[12].

CONCLUSION
Massive hemothorax due to intercostal arterial bleeding is a rare complication after 
percutaneous catheter removal. However, if clinicians carefully examine patients and 
initiate treatment after establishing an appropriate diagnosis and quick clinical judg-
ment, prognosis could be improved. Similarly, the use of color Doppler flow imaging 
ultrasound can help diagnose hemothorax due to intercostal arterial bleeding. 
Interventional selective angiography may be a feasible and minimally invasive 
treatment for intercostal arterial bleeding control.
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