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CASE REPORT

Sudden hemothorax as a rare initial 
manifestation of bronchiectasis under a direct 
oral anticoagulant
Hikaru Nakayama1*   , Asuka Uebayashi1, Shota Yagi2, Shuhei Iizuka1, Yoshiro Otsuki3 and Toru Nakamura1 

Abstract 

Background:  A hemothorax as the initial manifestation of bronchiectasis is extremely rare. We report a case of a sud-
den hemothorax due to exacerbation of clinically latent bronchiectasis under a direct oral anticoagulant.

Case presentation:  A 77-year-old woman presented with chest pain and a fever noted since the day before. She 
had stage G3 chronic kidney disease and received edoxaban for paroxysmal atrial fibrillation. She had no history of 
trauma or respiratory symptoms. A chest computed tomography revealed a mass with a surrounding opacity in the 
right lower lobe with a pleural effusion. Conservative treatment was chosen because of the stable vital signs and her 
respiratory condition. Her oxygen saturation dropped 7 h later with progressive anemia. Repeated chest computed 
tomography showed a worsening pulmonary opacity and pleural effusion. She underwent a right lower lobectomy 
successfully. The histopathological findings suggested that the preceding infection of the subpleural focal bronchiec-
tasis caused the bleeding. In addition, a steep caliber change between the subpleural focal bronchiectasis and proxi-
mal normal branch may have caused an intraluminal pressure gradient resulting in a peripheral discharge causing a 
pleural rupture with a hemothorax.

Conclusion:  The sudden hemothorax could have been the initial manifestation of bronchiectasis. Particular atten-
tion should be paid to peripherally localized bronchiectasis even if it is without any clinical symptoms, especially in 
patients with a comorbidity such as a susceptibility to infections and the use of direct oral anticoagulants.
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Background
Bronchiectasis often manifests as a persistent produc-
tive cough, and hemoptysis as the initial manifestation is 
less common [1, 2]. Moreover, a hemothorax as the ini-
tial manifestation of bronchiectasis is extremely rare. We 
report a case of a hemothorax due to an exacerbation of 
clinically latent bronchiectasis under a direct oral antico-
agulant (DOAC).

Case presentation
A 77-year-old woman presented with chest pain and 
a fever noted since the day before. She had stage G3 
chronic kidney disease (CKD) and received edoxaban for 
paroxysmal atrial fibrillation with a CHADs score of 3. 
She had no history of trauma or respiratory symptoms.

A chest computed tomography (CT) revealed a mass 
with surrounding opacity in the right lower lobe and a 
pleural effusion (Fig. 1A). Alveolar bleeding with a hemo-
thorax due to a rupture of a pulmonary artery aneu-
rysm was suspected. Conservative treatment was chosen 
because of the stable vital signs and her respiratory con-
dition with an oxygen saturation (SpO2) of 94% on room 
air upon arrival.
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However, the SpO2 dropped to 90% 7 h later with pro-
gressive anemia (hemoglobin level from 12.9 to 10.7 mg/
dL). A repeated chest CT also showed a worsening pul-
monary opacity and a pleural effusion (Fig. 1B).

Interventional radiology was not applicable because of 
the lack of any active contrast extravasation on the CT, 
and therefore an emergency surgery was indicated.

After evacuating the bloody pleural fluid via aright pos-
terolateral thoracotomy, the pleural surface of the lower 
lobe was found to be torn and overlaid with blood clots 
(Fig. 2). She underwent a right lower lobectomy success-
fully with an improvement in her oxygenation. The oper-
ation time was 120 min and the total amount of bleeding 
was 500  g including the pre-existing pleural fluid. The 
postoperative course was uneventful, and she was dis-
charged on the third postoperative day.

The cut surface of the specimen revealed a subpleural 
expansive blood clot from the focally dilated bronchiole 
distal to the normal bore branch (Fig.  3A). A chest CT 
a year prior had revealed a steep caliber change in the 
bronchiole between the subpleural focal bronchiectasis 
and proximal normal branch (Fig.  3B). The histopatho-
logical findings showed that the focally dilated bron-
chiole wall was accompanied by neutrophil infiltration, 

suggesting that the preceding infection had developed 
and involved the surrounding bronchial arteries and 
caused the bleeding (Fig. 4).

Fig. 1  A A chest CT on arrival showing a mass with surrounding opacity in the right lower lobe with a pleural effusion. B A chest CT 7 h later 
showing a worsening pulmonary opacity and a pleural effusion

Fig. 2  The pleural surface of the lower lobe was found to be torn 
and covered with a blood clot (arrows) during the surgery
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Discussion
The most frequent initial manifestation of bronchiec-
tasis is a persistent productive cough and hemoptysis 
is less common. Furthermore, a hemothorax caused by 

bronchiectasis is extremely rare. The present case devel-
oped an unexpected sudden hemothorax as the initial 
manifestation of bronchiectasis requiring surgery.

Fig. 3  A The cut surface of the specimen showing a focally dilated bronchiole (arrow) with a normal caliber proximal branch (arrowhead). The 
blood clot was deemed to have become dislodged from the dilated bronchiole. B A chest CT a year prior revealed a steep caliber change between 
the dilated (arrow) and normal caliber bronchiole (arrowhead)

Fig. 4  A Histopathological findings showing that the primary bleeding site was within the focally dilated bronchiole (scale bar: 200 μm). The 
arrowheads indicate ciliated bronchial epithelial cells. B The dilated bronchiole wall is accompanied by neutrophil infiltration, suggesting a 
preceding infection (scale bar: 100 μm). C Elastica van Gieson staining revealed ruptured bronchial artery in the surrounding bronchiole wall (scale 
bar: 200 μm)
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The histopathological findings suggested that the pre-
ceding infection of the focal bronchiectasis caused the 
bleeding. Despite the absence of any respiratory symp-
toms before the onset, she had been at risk both for an 
infection and bleeding because of stage G3 CKD [3, 4] 
and DOAC administration [5–10]. That medical back-
ground may have accelerated the bleeding.

In addition, the steep caliber change between the bron-
chiectasis and proximal normal bore bronchiole was 
deemed the cause of the hemothorax, not the hemopty-
sis. Sudden bleeding at the distal aspect of this bronchi-
ole caliber gap may have caused an intraluminal pressure 
gradient resulting in a peripheral discharge causing the 
pleural rupture with a hemothorax. A chest CT a year 
prior and the gross findings of the surgical specimen sup-
ported this hypothesis. The predominantly intraluminal 
bleeding also obstructed the proximal bronchiole and 
prevented the air from leaking, resulting in hemothorax 
without a pneumothorax. A combined medical condition 
and anatomical anomaly adversely affected the rare ini-
tial manifestation of bronchiectasis in the present case. 
A lobectomy was deemed essential for hemostasis but a 
sublobar resection might also have been applicable dur-
ing an earlier stage of the disease.

Conclusion
The sudden hemothorax could have been the initial 
manifestation of bronchiectasis even in asymptomatic 
patients with a complex comorbidity and bronchiole 
anomaly. Particular attention should be paid to periph-
erally localized bronchiectasis even if it is without any 
clinical symptoms, especially in patients with a comor-
bidity such as a susceptibility to infections and the use of 
DOACs.

Abbreviations
CT: Computed tomography; DOAC: Direct oral anticoagulants; CKD: Chronic 
kidney disease.

Acknowledgements
We thank Mr. John Martin for his proof-reading of the manuscript.

Author contributions
HN wrote this paper. YO reviewed the pathological findings. All authors read 
and approved the final manuscript.

Funding
Not applicable.

Availability of data and materials
Not applicable.

Declarations

Ethics approval and consent to participate
Not applicable.

Consent for publication
Written informed consent for the publication of the case details was obtained 
from our patient.

Competing interests
The authors declare that they have no competing interests.

Author details
1 Department of General Thoracic Surgery, Seirei Hamamatsu General Hospital, 
2‑12‑12, Sumiyoshi, Nakaku, Hamamatsu, Shizuoka 430‑8558, Japan. 2 Depart-
ment of Respiratory Medicine, Seirei Hamamatsu General Hospital, 2‑12‑12, 
Sumiyoshi, Nakaku, Hamamatsu, Shizuoka 430‑8558, Japan. 3 Department 
of Pathology, Seirei Hamamatsu General Hospital, 2‑12‑12, Sumiyoshi, Nakaku, 
Hamamatsu, Shizuoka 430‑8558, Japan. 

Received: 29 August 2022   Accepted: 19 September 2022

References
	1.	 Hill AT, Sullivan AL, Chalmers JD, De Soyza A, Elborn SJ, Floto AR, et al. 

British Thoracic Society Guideline for bronchiectasis in adults. Thorax. 
2019;74(Suppl 1):1–69.

	2.	 Aliberti S, Goeminne PC, O’Donnell AE, Aksamit TR, Al-Jahdali H, Barker AF, 
et al. Criteria and definitions for the radiological and clinical diagnosis of 
bronchiectasis in adults for use in clinical trials: international consensus 
recommendations. Lancet Respir Med. 2022;10(3):298–306.

	3.	 James MT, Laupland KB, Tonelli M, Manns BJ, Culleton BF, Hemmelgarn 
BR, et al. Risk of bloodstream infection in patients with chronic kidney 
disease not treated with dialysis. Arch Intern Med. 2008;168(21):2333–9.

	4.	 James MT, Quan H, Tonelli M, Manns BJ, Faris P, Laupland KB, et al. CKD 
and risk of hospitalization and death with pneumonia. Am J Kidney Dis. 
2009;54(1):24–32.

	5.	 Abu Hishmeh M, Srivastava P, Lougheide Q, Srinivasan M, Murthy S. Mas-
sive spontaneous hemothorax as a complication of apixaban treatment. 
Case Rep Pulmonol. 2018;2018:8735036.

	6.	 Akgedik R, Gunaydin Z, Bektas O, Karagoz A, Ozturk H. Spontaneous 
hemothorax due to dabigatran use in a patient with atrial fibrillation. Clin 
Respir J. 2017;11(3):394–6.

	7.	 Liu M, Liu W, Jiao H. Spontaneous hemothorax caused by concomitant 
low-dose rivaroxaban and itraconazole in a 95-year-old patient: case 
report and literature review. J Int Med Res. 2021;49(9):3000605211047712.

	8.	 Tsai TY, Leu HB, Lo LW, Chen SA, Hsu PF. Spontaneous hemopericardium 
complicated with hemothorax in a patient receiving edoxaban therapy: a 
case report. Acta Cardiol Sin. 2019;35(3):342–4.

	9.	 Tsuchida H, Fujikawa R, Nakamura H, Nakamura T. Nontraumatic warfarin-
related intrapulmonary hemorrhage presenting as a lung mass. Surg 
Case Rep. 2020;6(1):70.

	10.	 Yildiz I, Aksu E, Ozmen Yildiz PO, Gurbak I. A case of rivaroxaban associ-
ated spontaneous hemothorax. Turk Gogus Kalp Damar Cerrahisi Derg. 
2019;27(1):118–20.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


	Sudden hemothorax as a rare initial manifestation of bronchiectasis under a direct oral anticoagulant
	Abstract 
	Background: 
	Case presentation: 
	Conclusion: 

	Background
	Case presentation
	Discussion
	Conclusion
	Acknowledgements
	References


