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Massive hemoptysis due to anastomosis between 
the left phrenic artery and pulmonary arteries/veins

Abstract
Massive hemoptysis is a serious medical condition or emergency which needs immediate treatment. It typically appears in the 
bronchial arteries and can be caused by a wide range of pulmonary diseases. This report is based on a very rare case of a patient 
bleeding from an anastomosis between the left phrenic artery and pulmonary arteries/veins. In this case, the chest computed 
tomography had detected changes which required doctors to perform a successful embolization.
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Introduction

Hemoptysis, or the expectoration of blood, 
can range from the blood-streaking of sputum 
to the presence of gross blood in the absence 
of any accompanying sputum. Hemoptysis has 
a broad differential diagnosis, but the cause can 
be determined in the majority of patients [1]. 
Before assuming that the source of bleeding is 
from the lower respiratory tract, the possibility 
that the blood may be coming from a non-pul-
monary source, such as the upper airway or 
the gastrointestinal tract, should be considered 
[2]. Hemoptysis is commonly caused by bron-
chiectasis, chronic bronchitis, and lung cancer 
[3]. Other rare causes of hemoptysis include 
pulmonary hamartomas, a congenital unilateral 
absence of the left pulmonary artery, and primary 
pulmonary hypertension [4]. Bronchopulmonary 
sequestration also can be a cause of hemoptysis.

When a patient presents with massive he-
moptysis, the initial steps are to correctly po-
sition the patient, establish a patent airway, 
ensure adequate gas exchange and cardiovascular 
function, and control the bleeding [5]. Recently, 
non-bronchial systemic arteries have been report-

ed as an important source of bleeding in patients 
with massive hemoptysis [6]. The Pulmonology 
Department of Kaunas Clinics, which is also 
connected to the Lithuanian University of Health 
Sciences, had a case where a 47-year-old male 
was hospitalized because of continued coughing 
up of blood over the course of, approximately, 
a few months. The diagnosed cause was both 
unexpected and rare.

Case report

A 47-year-old male had complained about 
continuing weakness, night sweats, and coughing 
up of blood (up to 200 mL per day). The patient 
had a history of chronic pancreatitis. He had no 
history of chronic bronchitis, bronchiectasis, 
tuberculosis, lung cancer, or other diseases. He 
had been smoking for roughly 30 years (approxi-
mately 10 cigarettes per day). Moreover, the man 
had been working as a welder for a long time. The 
patient reported no family history of any “lung 
problems”.

The patient had been treated at the depart-
ment of pulmonology 10 months ago. The man 
suffered from a low-risk pulmonary embolism, 
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left lung abscess, and pneumonia. The prescribed 
medicine was heparin (of a low molecular weight) 
and later, rivaroxaban, an oral factor Xa inhibitor 
(for a 3 month period). In addition, the patient had 
also received therapy in the form of antibiotics. Fi-
nally, after the stationary period, the man started 
coughing up a small amount of blood. This contin-
ued for about a week, but eventually disappeared. 
Then, 3 months ago, the coughing up of blood 
had returned and the patient was subsequently 
hospitalized in Panevezys regional hospital. An 
examination of the chest was carried out with the 
help of a computed tomography (CT) scan and it 
showed that the lower lobe of the left lung had 
changes (infiltration with air bronchograms), and 
the middle lobe and the basal segments of the 
right lung had ground-glass opacities. Further-
more, a flexible bronchoscopy showed no changes 
and the microscopy of the bronchial specimens 
showed no acid resistant sticks (ARS). Finally, 
Mycobacterium tuberculosis was not found to be 
growing in bronchial specimens. The treatment 
had been carried out with the help of antibiotic 
therapy and the anemia had been corrected with 
red blood cell (RBC) transfusions.

After the stationary treatment, the man con-
tinued to cough up blood over the next few months 
and was admitted to our hospital for the third 
time. During the last visit, the patient’s health was 
normal, and his hemodynamics were also stable. 
The breath sound was vesicular without changes, 
and the breathing frequency was 16 breaths per 
minute. SpO2 was measured to be at 96 percent 
without any additional oxygen. There were no 
significant changes in other systems.

Based on the complaints, the disease an-
amnesis, and the data of the objective analysis, 
the patient was diagnosed with hemoptysis and 
chronic pancreatitis.

The blood analysis had showed anemia [he-
moglobin (Hb) of 98 g/L with a slightly increased 
C–reactive protein (CRP) level of 23.8 mg/L]. 
Moreover, a slightly increased amount of liv-
er enzymes [aspartate aminotransferase (AST) 
— 112 IU/L and alanine aminotransferase (ALT) 
— 39 IU/L] was also noted. The indicators of blood 
coagulation were within normal ranges. Finally, 
a fibro-bronchoscopy (FBS) was carried out be-
cause of an unclear source of bleeding from the 
respiratory tract. During FBS, a small amount of 
blood was observed in the lingula bronchus, and 
no active bleeding was found.

The bloody coughing continued through-
out the treatment period so, therefore, a CT 
of the chest was performed. The chest CT re-
vealed a heterogenous ill-defined consolidation 
and ground glass opacities in the lower lobe of 
the left lung (Figure 1). Contrast-enhanced CT 
showed a wide left branch of the phrenic artery 
and abnormal contrast enhancement in the 
basal segments of the left lung. These changes 
were considered to be anastomoses between the 
left phrenic artery and pulmonary arteries and 
veins. (Figure 2). Therefore, in order to stop the 
unnatural blood circulation, angiography and 
embolization of the left phrenic artery was per-
formed (Figure 2).

Overall, this treatment was successful, and 
the symptoms were eliminated. At follow-up over 
one year after successful treatment, the coughing 

Figure 1. Computed tomography axial images demonstrate a heterogenous consolidation and ground glass opacities in the lower lobe of the left 
lung: A. Lung window (the lesion — white arrows); B. Soft-tissue window (the lesion — white arrows)
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up of blood did not recur. The patient feels well 
and can engage in routine activities.

Discussion

This report presents a clinical case of a mid-
dle-aged male patient who had coughed up blood 
for a long time. However, the final diagnosis was 
unexpected and rare. 

Blood arising from the bronchial arteries 
has a high perfusion pressure and as a result, is 
a more common source of massive hemoptysis 
than blood from the pulmonary circulation [7]. 
Less than 10% of all cases of hemoptysis originate 
from the pulmonary arteries [8]. In the remaining 
10% of cases, the internal mammary, intercostal, 
and inferior phrenic artery are typically involved 
in hemoptysis [9]. This case of hemoptysis was 
caused by an anastomosis between the left phren-
ic artery and pulmonary arteries/veins. Transpleu-
ral systemic-pulmonary artery anastomoses may 
develop in patients with bronchiectasis, cystic 
fibrosis, tuberculosis, or chronic pneumonia [9]. 
In the case presented, a man had an anastomosis 
between the left inferior phrenic artery and pul-
monary arteries and veins in the form of a fistula 
which was the source of bleeding in the left lower 
lobe. The literature describes several clinical 
cases of hemoptysis caused by fistula formation 
between the phrenic artery and pulmonary artery. 
Yakushiji et al. published a similar clinical case 

with massive hemoptysis when an elderly woman 
had a right inferior phrenic artery-to-pulmonary 
artery fistula [10].

In our case, the localization of the vascular 
anastomosis was the same. For this reason, we 
think that the left lung abscess which was detected 
and treated in the hospital 10 months ago was the 
reason this pulmonary vascular anastomosis. A left 
lung abscess could have caused pulmonary se-
questration, which in turn would explain why the 
male patient presented with recurrent hemoptysis.

Pulmonary sequestration is a rare congenital 
malformation that is uncommonly diagnosed 
during adulthood [11]. Most pulmonary seques-
trations arise in the left lung and receive blood 
supply from the systemic circulation, most com-
monly from the thoracic or abdominal aorta [11]. 
Initially, intrathoracic sequestration was thought 
to be a congenital anomaly and the “accessory lung 
bud theory” was considered to be the basis for its 
development [12]. Current concepts, however, 
suggest that it could be an acquired disease and 
may be attributed to obliterative bronchitis and 
obstruction of the lower lobe bronchus secondary 
to repeated necrotizing infections of the lung [12]. 
We think that our patients pulmonary sequestra-
tion developed after the left lung abscess. Chest 
CT findings are useful for the diagnosis of pulmo-
nary sequestration as those can show cystic areas 
or areas of consolidation with the abnormal artery 
usually being mostly in the lower lobe [13].

Figure 2. Contrast-enhanced computed tomography images: A. Maximum intension projection (MIP) — the white arrow shows a wide left branch 
of phrenic artery; the black arrow shows abnormal contrast enhancement in the basal segments of the left lung; B. Angiography (white arrow) 
confirmed an abnormal vascular anastomosis between the left inferior phrenic artery and pulmonary arteries and veins
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Conclusion

Massive hemoptysis is a serious medical 
condition which needs immediate treatment. The 
present clinical case demonstrates that effective 
transcatheter embolization is a well-established 
and effective non-surgical procedure for the man-
agement of massive hemoptysis.
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