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Background Spontaneous hemopneumothorax is a rare condition that can be life-threatening if not promptly diag-
nosed and treated. We report a case of early treatment with transcatheter arterial embolization and video-assisted

Case presentation A 19-year-old Japanese male was diagnosed with left pneumothorax and underwent chest

tube drainage. A total of 10 hours after admission, the patient developed dyspnea, chest pain, and sudden massive
bloody effusion. Contrast-enhanced computed tomography revealed contrast extravasation near the left lung apex,
and spontaneous hemopneumothorax was diagnosed. Angiography revealed bleeding from a branch of the sub-
scapular artery and transcatheter arterial embolization was performed. The patient underwent video-assisted thoraco-

Conclusions Anesthesiologists involved in urgent surgeries must be aware that a patient with spontaneous pneu-
mothorax can develop a hemopneumothorax, even when full lung expansion has been obtained following chest
tube drainage, owing to latent aberrant artery disruption. Interprofessional team engagement is essential for sponta-
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Background

Although spontaneous pneumothorax is a common con-
dition, spontaneous hemopneumothorax (SHP) is rare,
occurring in only 5% of patients with spontaneous pneu-
mothorax [1-7]. SHP is a life-threatening disease, if not
diagnosed and treated promptly, causing hemorrhagic
shock in 13.3-50% of patients [2, 7-9]. Anesthesiologists
must also recognize this rare condition, as a delay in ini-
tiating appropriate management can be fatal. Here, we
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report a case of SHP that was successfully treated with
early treatment using transcatheter arterial embolization
(TAE) and video-assisted thoracoscopic surgery (VATS).

Case presentation

A 19-year-old Japanese male presented at our hospi-
tal with a 2-day history of fever. Plain chest radiographs
taken at the first hospital revealed a left pneumothorax
(Fig. 1a). A small-pore chest tube (12-Fr) was inserted via
the fourth intercostal space (Fig. 1b), which was then con-
nected under suction (—10 hPa), and air leaking ceased
soon thereafter. No bloody discharge was observed.
A repeat chest computed tomography (CT) scan con-
firmed full lung expansion, with no collection of pleural
effusion observed (Fig. 1c). Ten hours after admission
(6 hours post-tube thoracotomy), dyspnea and chest pain
developed without any apparent trigger. Over the next
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Fig. 1 Radiographic images taken on presentation at the first hospital. a Chest computed tomography on arrival. b, ¢ Plain chest radiographs
and chest computed tomography scans taken post-chest tube insertion. While no obvious evidence of hemothorax is observed, a left
pneumothorax is confirmed. d, e Plain chest radiography and computed tomography scans taken 10 hour postadmission showed decreased

permeability with massive left pleural effusion in the left lung field.

3 hours, approximately 600 mL of bloody pleural effu-
sion was drained. Plain chest radiographs and CT scans
showed decreased permeability with a massive left pleu-
ral effusion in the left lung fields (Fig. 1d, e). A diagnosis
of hemothorax was made. This young man was an active
smoker with a history of a parotid tumor but reported no
recent history of trauma. Despite massive bloody pleu-
ral drainage, the patient showed no respiratory symp-
toms and was hemodynamically stable. Based on the
clinical course and the hemothorax onset of the patient,
its clinical presentation did not appear typical of iatro-
genic vessel injury related to chest tube insertion. The
patient was referred to the emergency unit at our hospi-
tal for treatment of active hemothorax of unknown eti-
ology. Its general condition remained stable. Laboratory
findings showed a hemoglobin level of 14.4 g/dL, white
blood cell count of 11,800/uL, and CRP of 3.7 mg/dL.
An additional thoracostomy tube (24-Fr) was placed via
the sixth intercostal space. After approximately 500 mL
of fresh bloody effusion had drained, the chest tube was
clamped. Contrast-enhanced computed tomography
(CT) revealed contrast extravasation near the left pulmo-
nary apex (Figure. 2a—c). Our patient underwent an angi-
ographic evaluation approximately 1 hour after referral,
which established that the bleeding was derived from a
branch of the subscapular artery (Fig. 2d). Transcatheter

arterial embolization (TAE) at a torn branch of the sub-
scapular artery was performed under local anesthesia by
a cardiologist to effectively control the bleeding (Fig. 2e,
f). While no bloody pleural effusion was observed post-
TAE, a large hematoma remained in the left thoracic cav-
ity, and the left upper lobe collapsed. The total blood loss
from the time of hemothorax onset was estimated to be
approximately 1500 mL. Following consultation with a
thoracic surgeon concerning this unfamiliar onset and
the indication for surgical intervention, we scheduled an
elective surgery for the retained hemothorax. The patient
was admitted to the operating room 6 hours after arriv-
ing at the hospital. During the interval between its arrival
and the time of surgery, the patient received 2500 mL
of extracellular fluid. Following the induction of gen-
eral anesthesia, a 37-Fr double lumen endotracheal tube
for left lung isolation was intubated. The position of the
endotracheal tube tip was confirmed using a bronchial
fiber. After the patient was placed in the right lateral
position, the tube was checked again, following which
the surgical procedure was initiated under right one-
lung ventilation. Subsequently, after the placement of two
ports, the patient underwent VATS. The retained clot
(weight 175 g) in the left pleural cavity was removed. No
vessel injuries to the intercostal artery/vein, heart, aorta,
or pulmonary arteries were observed. Neither the chest
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Fig. 2 Radiographic images taken at our hospital. a, b, ¢ Chest contrast-enhanced computed tomography and three-dimensional computed
tomography. Extravasation of the contrast agent is observed in the thoracic cavity at the left lung apex (white arrow). d Digital subtraction
angiography showing contrast agent flowing into the thoracic cavity at the left lung apex from an abnormal vessel that developed from the left
subscapular artery and subclavian artery (white arrowhead). e, f Digital subtraction angiography and chest radiography after hemostasis show a coil

to a branch of the subscapular artery (blue arrowhead).

wall nor the diaphragm was injured. An apical bulla was
observed in the left upper lobe with a torn aberrant ves-
sel at the distal end near the lung apex, along with a sub-
pleural hematoma (Fig. 3a). Hemostasis was confirmed
at the proximal end of the torn vessel (i.e., an embolized
branch of the subscapular artery) on the cupula pleurae
(Fig. 3b). The apical bulla was excised, hemostasis was
confirmed, and surgery was completed. The postopera-
tive hemoglobin level of the patient was 8.4 g/dL. After
transfusion with four units of red blood cells, the hemo-
globin level of the patient improved to 9.1 g/dL. The
patient recovered uneventfully without any major com-
plications and was discharged on postoperative day four.

Fig. 3 Intraoperative findings. a The proximal end of a torn vessel is observed at the cupula pleurae (white arrowhead). b An abnormal vessel
with a bulla and a torn aberrant vessel in the vicinity of the left lung apex is shown (white arrow)

Discussion and conclusion

SHP predominantly occurs in young males [10, 11] and
often follows primary spontaneous pneumothorax [8,
9]. SHP is more often associated with chest pain than
spontaneous pneumothorax but is not associated with
smoking [5]. The definition of SHP is unclear, with some
authors defining it as the presence of >400 mL of blood
in the pleural cavity in cases of primary spontaneous
pneumothorax [12]. Hemorrhagic shock due to SHP
occurs in 12.9-33.3% of hospitalizations and requires
blood transfusion in 21-50% to improve circulation [2,
13, 14]. In the present case, our young male patient devel-
oped acute anemia requiring a blood transfusion. The
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patient presented with chest pain at the onset and had a
history of smoking. The main cause of bleeding in SHP
is the disruption of aberrant vessels between the parietal
pleura and adhesion cysts due to lung collapse caused
by a pneumothorax [15, 16]. Abnormal vessels causing
bleeding often branch from the upper intercostal artery
but sometimes arise from the subclavian artery [4]. Other
potential causes include rupture of the parietal pleura
and the lung parenchyma [16, 17]. The cause of bleed-
ing, in this case, was the rupture of an abnormal vessel
from the subscapular artery. Although the patient had no
previous history of pneumothorax, cysts were detected in
its lungs, based on which, we speculated that the patient
may have had an asymptomatic pneumothorax. We con-
sidered that the aberrant vessels were generated by angi-
ogenesis due to wound healing. A chest CT image taken
after insertion of chest tube drainage showed that that
tip was directed toward the anterior mediastinum and
was not in contact with the pulmonary apex where the
subpleural hematoma was located. Additionally, intra-
operative VATS revealed the absence of bleeding in the
intercostal region surrounding the site of chest drain
insertion. Consequently, we could rule out the possibility
of an iatrogenic hemorrhage.

Two factors prevent hemostasis in SHP. First, the
pleural cavity must be negatively pressurized for treat-
ment. Hemostasis is achieved by an increase in pleu-
ral cavity pressure due to a pneumothorax. However,
thoracic drainage decreases pleural cavity pressure,
potentially causing rebleeding. Hemorrhagic shock
developing after thoracic drainage has been reported
in many cases [18]. Second, the lack of muscle tissue
around abnormal vessels in SHP may result in con-
tinued bleeding after rupture because vascular con-
striction cannot be achieved [19]. In this case, prior
to thoracic drainage, the thoracic cavity was under
positive pressure and the bleeding stopped. However,
after thoracic drainage, the thoracic cavity was under
negative pressure, and we accordingly speculated that
the patient’s chest pain was associated with a rupture
of an aberrant vessel, which caused a hemorrhage.
Treatment options for SHP include conservative man-
agement, open surgery, and VATS. Conservative man-
agement may lead to complications such as restrictive
disorders and empyema due to residual hematoma [16,
20, 21]. Some patients require open surgery because of
difficulty in identifying the bleeding point with persis-
tent arterial bleeding [21]. Compared with open chest
surgery, early VATS results in fewer blood transfu-
sions, less analgesic use, and shorter drainage and hos-
pital stay [2, 16, 22, 23]. Similar to this case, detection
of bleeding from the SHP using contrast-enhanced
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CT, followed by successful treatment using TAE for
hemostasis and subsequent VATS, has been reported
[24]. TAE for hemostasis is an effective treatment for
patients with stable circulation without evidence of
hemorrhagic shock or high risk for general anesthesia
or one-lung ventilation. Even in fatal SHP with hemor-
rhagic shock, hemostasis with TAE can still be consid-
ered a treatment option, given the surgical risk [25]. In
this case, aggressive TAE was successful in identifying
the bleeding site followed by surgery. We believe that
control of bleeding with TAE improves surgical safety
and allows more time to prepare for surgery, further
reducing the risk to the patient and the stress on the
healthcare provider.

If an SHP is diagnosed, aggressive hemostasis is
required. Aggressive treatment with TAE after identi-
fication of the bleeding site is considered a promising
new treatment for SHP. Anesthesiologists involved in
urgent surgeries must be aware that thoracic drainage
for the treatment of spontaneous pneumothorax may
contribute to hemorrhage, resulting in a life-threat-
ening SHP. From the start of treatment, all healthcare
professionals involved in the patient’s care should
understand the causes of pneumothorax, the patient’s
background, drain management, and the presence of
adherent vessels that, should they fail, could result in
a fatal outcome. We consider that better management
could then be provided to such patients.

From the onset of treatment, all healthcare profes-
sionals involved in the patient’s care should understand
the causes of pneumothorax, the patient’s medical his-
tory, drain management, and the presence of adherent
vessels that, if disrupted, could result in a fatal out-
come. We believe that improved management strate-
gies can be implemented for such patients.

Abbreviations

SHP  Spontaneous hemopneumothorax
TAE Transcatheter arterial embolization
VATS  Video-assisted thoracoscopic surgery
cT Computed tomography
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