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Clinical data

The patient, a female in her fifties, was admitted on July 2, 
2024, due to “10 hours of right flank pain.” After undergoing an 
emergency CT scan at Shiyan People’s Hospital, a right ureteral 
stone was suspected. On July 3, the patient underwent trans-
urethral ureteroscopy and renal pelvis laser lithotripsy with 
stone extraction, returning to the ward in stable condition post-
operatively. However, on July 4 at 7:57 am, the patient suddenly 
collapsed while walking at her bedside, experiencing abrupt loss 
of consciousness, unresponsiveness to verbal stimulation, weak 
carotid pulse, cyanosis of the lips, and cardiac arrest. Immediate 
and continuous Cardiopulmonary Resuscitation (CPR) was ad-
ministered, including sustained chest compressions, bag-mask 
ventilation, and intravenous access establishment. An emer-
gency ICU consultation was promptly called, and at 8:02 am, 
endotracheal intubation was performed for mechanical venti-
lation. The patient was then transferred to the ICU for further 

resuscitation efforts. During her ICU stay, a Doppler ultrasound 
revealed thrombosis in the right calf, and arterial ultrasound of 
both lower limbs showed segmental atherosclerosis. Head MRI 
revealed multiple patchy lesions in the bilateral frontal and pa-
rietal lobes with isointense T1 and slightly hyperintense T2 sig-
nals. DWI demonstrated a patchy, slightly high signal in the mid-
brain (approximately 8 mm), with low signal on ADC, suggesting 
a possible midbrain infarction. MRA of the head showed severe 
atherosclerosis with significant stenosis and potential partial 
occlusion of the left posterior cerebral artery segments P1-P3, 
vertebral artery, and basilar artery. A subsequent cerebral angi-
ography performed by the neurology department confirmed an 
acute basilar artery occlusion, followed by a successful percuta-
neous intracranial thrombectomy and intra-arterial thromboly-
sis, which achieved complete visualization of the basilar artery 
on post-procedural angiography. Postoperatively, the patient’s 
condition improved. Follow-up CT of the head and lungs re-
vealed a patchy low-density area in the right occipital lobe, with 

Abstract

Pulmonary Arteriovenous Fistula (PAVF) is a rare vascular malforma-
tion that directly connects the pulmonary and systemic circulations. 
This case reports the case of a middle-aged female who was admitted 
for ureteral stones and experienced sudden onset of consciousness 
disturbance, respiratory distress, and cardiac arrest during hospital-
ization. Ultrasound examination revealed deep vein thrombosis in the 
lower limbs, and brain MRI indicated cerebral infarction. Emergency 
thrombolysis and thrombectomy were performed by the neurology 
team. Subsequent pulmonary artery CTA and CTV confirmed the pres-
ence of a pulmonary arteriovenous fistula. The interventional radiol-
ogy department placed a lower limb filter and performed pulmonary 
artery embolization. With close multidisciplinary collaboration, the pa-
tient’s condition improved.
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no abnormal density observed in the remaining brain paren-
chyma; a vascular abnormality was suspected in the left lingual 
segment of the upper lung. Further CT angiography showed 
pulmonary embolism in both lungs, tortuous vascular shadow 
in the left lung lingual lobe, suggestive of a pulmonary arterio-
venous fistula (PAVF; Figure 1). An enhanced ultrasound study 
was performed, where 8 ml of saline mixed with 1 ml of blood 
and 1 ml of air was injected into a superficial vein of the right 
forearm, revealing dense echogenic bubbles in the right atrium. 
Upon performing the Valsalva maneuver, dense bubbles filled 
the left atrium, indicating a positive pulmonary arteriovenous 
fistula (Figure 2A). A multidisciplinary team concluded that the 
brain embolism was likely caused by a lower extremity throm-
bus that had passed through the pulmonary venous fistula. On 
October 9, the interventional radiology department performed 
placement of a vena cava filter, pulmonary artery embolization, 
inferior vena cava angiography, and pulmonary artery angiogra-
phy. A Pig catheter was guided into a branch of the pulmonary 
artery, where an aneurysmal expansion distal to a left pulmo-
nary vein branch was identified, with early visualization of the 
adjacent pulmonary vein suggesting an arteriovenous fistula. 
The Pig catheter was replaced with a single-curve catheter and 
an Sp catheter, through which four fibered platinum coils were 
deployed. Post-embolization angiography showed resolution of 

Figure 1: Pulmonary CT angiography showing a pulmonary 
arteriovenous fistula.

the arteriovenous fistula. Two weeks postoperatively, a follow-
up transthoracic echocardiogram indicated a negative bubble 
test (Figure 2B), and during the three-month follow-up period, 
the patient experienced no further cerebrovascular events.

Figure 2: Trans-thoracic echocardiography. (A) Preoperative bubble study shows microbubbles entering the left heart chamber 
from the left lower pulmonary vein. (B) Postoperative bubble study reveals no significant abnormalities.

Figure 3: Pulmonary vein angiography combined with coil embolization: (A) Non-selective angiography 
identifying the precise location of the pulmonary arteriovenous fistula. (B) Post-coil deployment 
angiography showing resolution of the abnormal pulmonary arteriovenous fistula.
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Discussion

Pulmonary arteriovenous fistula is a rare vascular anomaly 
that directly connects the pulmonary and systemic circulations 
[1]. Its clinical manifestations are varied; patients may experi-
ence varying degrees of dyspnea, cyanosis, clubbing, or chest 
pain. However, most PAVF cases are asymptomatic, complicat-
ing the diagnostic process. Cerebral embolism is a rare com-
plication, with PAVF accounting for only 0.02% of clinically ob-
served cerebral embolisms. Once cerebral embolism occurs as a 
complication, it poses a life-threatening risk to the patient. The 
patient in this case was initially admitted for a ureteral stone but 
later experienced sudden collapse, loss of consciousness, respi-
ratory distress, and cardiac arrest, making it challenging to as-
sociate these events with the rare condition of an arteriovenous 
fistula. Studies have confirmed that pulmonary arteriovenous 
fistula is an independent risk factor for ischemic stroke and tran-
sient ischemic attacks, with multiple pulmonary arteriovenous 
fistulas carrying a higher incidence of ischemic stroke compared 
to solitary lesions [2]. This case highlights the importance for 
clinicians to consider abnormalities in the pulmonary vascular 
system when dealing with unexplained strokes. A comprehen-
sive evaluation using multimodal imaging, such as chest CTA 
and CTV, MRI, and ultrasound, should be conducted to enhance 
the early diagnostic rate of PAVF [3]. In addition to thorough 
diagnostic evaluations, multidisciplinary collaboration is crucial 
for the management of complex cases like this [4]. This case 
involved collaboration across multiple departments, including 
respiratory medicine, radiology, ICU, neurology, and interven-
tional radiology, encompassing resuscitation, imaging diagno-
sis, and interventional treatment. This coordinated approach 
led to successful treatment of the patient, underscoring the im-
portance of multidisciplinary teamwork in the management of 
PAVF. In recent years, numerous case reports have highlighted 
the role of multidisciplinary teams in managing complex vascu-
lar diseases. For conditions like PAVF, which may affect multiple 
organ systems, such collaboration can significantly improve di-
agnostic and treatment efficiency, save lives, and reduce delays 
in the diagnostic and therapeutic process. Interventional em-
bolization is considered one of the most effective treatments 
for PAVF [5,6]. Recent studies show that embolizing abnormal 
arteriovenous channels, through interventional procedures 
can significantly reduce the incidence of complications such 
as cerebral embolism and hypoxemia [7,8]. In this case, after 
the patient underwent pulmonary artery embolization, imag-
ing studies showed complete resolution of the arteriovenous 
fistula, and the patient’s symptoms rapidly improved. Interven-
tional embolization not only effectively controls the condition in 
the acute phase but also has a highly positive impact on long-
term prognosis. Additionally, individualized treatment plans are 
increasingly becoming an important trend in the management 
of PAVF [9]. Precise preoperative multimodal imaging assess-
ments and real-time intraoperative interventional angiography 
guidance have greatly improved the accuracy and success rates 
of pulmonary artery embolization [10].

Conclusion

The incidence of PAVF is low and lacks specific symptoms, 
making it easily overlooked in clinical practice. However, its 
complications can be life-threatening. Therefore, for cases of 
unexplained cerebral embolism, comprehensive imaging ex-
aminations should be conducted. Multidisciplinary collabora-
tion is essential for accurate diagnosis and treatment. Clinicians 
should increase awareness of PAVF and its potential complica-

tions to reduce the likelihood of missed or misdiagnosis. Timely 
intervention, such as interventional treatment, can effectively 
save lives and improve patient prognosis.
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