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ABSTRACT 

Pulmonary arteriovenous malformations (PAVMs) can arise from various underlying 

conditions and can present with hemoptysis, necessitating prompt emergency medical 

intervention. Systemic pulmonary arteriovenous malformation is regarded as an 

uncommon vascular anomaly. Imaging modalities such as computed tomography (CT), 

computed tomography angiography (CTA), and conventional angiography are 

instrumental in evaluating the anatomical characteristics of the malformation. 

Endovascular arterial embolization is a well-established and effective treatment option 

for this condition. Our case is a traumatic systemic pulmonary arteriovenous 

malformation treated with coil embolization. 
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1. INTRODUCTION  

Several terms are used for Pulmonary Arteriovenous Malformations 

(PAVMs), such as Pulmonary Arterio-Venous Aneurysms (PAVA), pulmonary 

arteriovenous fistulas, pulmonary angiomas, and cavernous hemangiomas [1] 

[2][3]. Contrast-enhanced computed tomography (CT), computed tomography 

angiography (CTA), and conventional angiography are the imaging modalities 

that can assess the size, hemodynamic significance, and the need for intervention 

[4][5]. Systemic artery to pulmonary artery fistula or malformation is a rare 

vascular anomaly that could be identified on chest CT [5] [6]. CT is an accurate 

imaging modality to determine the feasibility of arterial embolization in these 

cases [7] [8] 

The treatment options are surgical resection, endovascular embolization, 

a combined surgical and endovascular approach, and a conservative approach. 

One of the early reports of traumatic SPAVM was treated surgically[9] [10] [11] 

من حالات مرضية  (PAVMs) يمكن أ ن تنشأ  التشوهات الشريانية الوريدية الشريانية الرئوية

مختلفة ويمكن أ ن تظهر مع نفث الدم، مما يس تلزم التدخل الطبي الطارئ الفوري. يعتبر التشوه 

شائع. تعُد طرائق التصوير مثل التصوير الشرياني الوريدي الرئوي الجهازي تشوهًا وعائياً وعائياً غير 

وتصوير ال وعية  (CTA) والتصوير المقطعي المحوسب لل وعية الدموية (CT) المقطعي المحوسب

الدموية التقليدي مفيدة في تقييم الخصائص التشريحية للتشوه. يعُد الانصمام الشرياني داخل ال وعية 

الدموية خياراً علاجياً راسخاً وفعالاً لهذه الحالة. يناقش تقرير الحالة هذا تشوهًا شريانياً وريديًا رئويًا 

 .رئويًا رضحياً تم علاجه بنجاح من خلال الانصمام اللولبي

الملخص                                                                                                                              
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[12] [13]. We describe the imaging findings and embolization procedure of a rare 

traumatic SPAVM supplied by the right inferior phrenic artery originating from 

the accessory left renal artery. All required approvals from the hospital’s ethical 

committee have been duly obtained. 

2. CASE REPORT 

A 39-year-old non-smoker male presented with hemoptysis for nine 

months (1 to 2 episodes every month). He had a history of stabbing injury to his 

right hemithorax about ten years earlier, resulting in hemopneumothorax, 

managed conservatively with chest drain insertion. Fig 1 

 

Figure 1.  

Note. Contrast-enhanced CT thorax post-treatment with chest drain insertion 10 

years ago. There was no evidence of Pulmonary Arteriovenous Malformations 

(PAVMs). (green arrow) chest draining tube. 

Computed Tomography Angiogram (CTA) of the chest and abdomen 

showed a right lower lobe lung Arteriovenous Malformation (1.3cm nodule) 

supplied by a systemic branch (right inferior phrenic artery) originating from an 

accessory left renal artery. Crossing the midline to supply the right diaphragmatic 

cupola and the right lung pulmonary arteriovenous malformation. The venous 

drainage is to the right lower pulmonary vein. Fig 2. 
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Figure 2. A:  

 

Note. CT angiogram, Maximum Intensity Projection (MPI), (Green arrow) the 

right inferior phrenic artery originating from an accessory left renal artery 

crossing over the celiac axis to the right posterior subdiaphragm. B: axial CT 

angiogram image (green arrow), complex arteriovenous malformation in the 

lower lobe of the right lung, C: CT angiogram coronal image (Green arrow), the 

right inferior phrenic artery originating from the accessory left renal artery. 

After written informed consent, arterial embolization was performed 

through a 5Fr Sheath (Cordis, 14201 Northwest 60th Avenue, Miami Lakes, FL 

33014) in the right common femoral artery, and a 5Fr Cobra catheter (Cook 

Medical LLC, PO Box 4195, Bloomington, IN 47402-4195 USA) was used for 

selective catheterization of the left superior renal artery. The right phrenic artery 

shows multiple enlarged arterial branches supplying a complex arteriovenous 

malformation in the lower lobe of the right lung, draining into the right lower lobe 

pulmonary vein. Renegade STC microcatheter (Boston Scientific Way. 

Marlborough, MA 01752-1234) was advanced into the right inferior phrenic 

artery and multiple detachable micro-coils (Boston Scientific Way. Marlborough, 

MA 01752-1234, Cook Medical LLC PO Box 4195 Bloomington IN 47402-4195 

USA, and Medtronic Parkway Minneapolis, MN 55432-5604 USA) were used 
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for embolization. The patient had no hemoptysis after embolization. Fig. 3, and 

Table 1. 

Table 1: The coils’ technical details, coil sizes: diameter in millimeters (mm), 

length in centimeters (cm), the brand, the quantities, and type (Detachable or 

non-detachable) 

Size diameters 

X length 

Brand Guidewire 

System (inch) 

Quantity Type 

6mmx14cm cook 0.018 2 Non detachable 

10mmx14cm cook 0.018 10 Non detachable 

14mmx30cm Medtronic 0.014 1 detachable 

16mmx40cm Medtronic 0.014 1 detachable 

20mmx50cm Medtronic 0.014 1 detachable 

5mmx20cm Medtronic 0.014 2 detachable 

6mmx20cm Medtronic 0.014 1 detachable 

7mmx20cm Boston 0.021 1 detachable 

9mmx20cm Boston 0.021 1 detachable 

8mmx20cm Boston 0.021 1 detachable 

6mmx10cm Boston 0.021 2 Detachable 

 

 

Figure 3.  
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Note.  A 5Fr sheath was inserted (retrograde approach) into the right common 

femoral artery; selective catheterization of the left superior renal artery and the 

right phrenic artery showed multiple enlarged arterial branches supplying a 

complex arteriovenous malformation in the lower lobe of the right lung draining 

into the right lower lobe pulmonary vein. Multiple coils are used to embolize 

those arteries. A: conventional subtracted angiogram (green arrow), the 

supplying artery pre-embolization. B: conventional subtracted angiogram post-

embolization (red arrow), embolization coils. 

3. DISCUSSION 

Churton 1897 identified and reported Multiple bilateral Pulmonary Arteriovenous 

Malformations (PAVM) in an autopsy for a 12-year-old boy [14]. White et al. 

1983 classified the PAVM-based analysis of intraarterial digital subtraction as 

simple and complex; the simple term describes the single artery and single 

draining vein and can appear in CT imaging as a well-defined, rounded or 

lobulated peripheral nodule; the complex is described when there are more than 

two arteries and draining veins Chamarthy et al. 2018 also classified PAVM as 

simple and complex according to CTA imagingYakushiji et al. 2017 emphasized 

performing chest and upper abdomen CTA for hemoptysis before embolization to 

identify the culprit lesion that causes the bleeding [6] [15] [16] [17]. Gwon et al. 

2007 and Yakushiji et al. 2017 emphasized the significance of investigating the 

inferior phrenic artery in hemoptysis cases when the abnormality involves the 

base of the lung Systemic Pulmonary Arteriovenous Malformation (SPAVM) is 

uncommon compared to pulmonary artery to pulmonary vein malformation [6] 

[18] [19] [20] [21] [22] [23] [24] [25]. Few cases reported PAVM after sustaining 

chest trauma or penetrating shrapnel injury [26] [27] [28]. SPAVM tends to grow 

and rupture because of the systemic. The SPAVM can also develop as a 

reperfusion post-embolization [17] [20] [29] [30]. Although all PAVMs require 

intervention treatment, the symptoms, location, size, and type of the PAVM 

influence the treatment options. 
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Regarding extracardiac shunts, there are several types of circular shunts 

to consider. The most common are right-to-left shunts, which often include post-

traumatic fistulas. On the other hand, left-to-right extracardiac shunts are less 

frequent. Meanwhile, left-to-left shunts (do not pass through the systemic 

capillary bed) and right-to-right shunts (do not pass through the pulmonary 

capillary bed)  are quite rare [3]. Our case is a left-to-left circulation shunt. The 

availability of treatment options also influences the selection of treatment 

methods. Surgical resection of the lesion itself is an invasive treatment option for 

traumatic PAVM [9] [27] [28] [31]. Geyik et al. 2006 reported endovascular 

embolization of an incidental asymptomatic SPAVM of a 52-year-old woman 

with angiography who had a significantly hypertrophied left phrenic artery with 

a tangle of vessels in the inferolateral aspect of the left chest. Endovascular 

embolization is less invasive and can be repeated compared to the surgical option. 

It has been performed to treat asymptomatic SPAVM to prevent potential 

hemorrhage or pulmonary hypertension in the future [32]. Hsu et al. 2011 

reported a left lower lobe lobectomy after two weeks of endovascular 

embolization of a 42-year-old man with massive hemoptysis, where angiography 

showed anastomosis between the left inferior phrenic artery and the left 

pulmonary artery at the left lower lung [33]. Lee et al. 2013 reported embolization 

of the left inferior phrenic artery of a 51-year-old man who presented with 

massive hemoptysis because of congenital SPAVM. Yakushiji et al. 2017 

reported embolization of the right inferior phrenic artery for an 82-year-old 

woman with massive hemoptysis secondary to abnormal vascular anastomosis 

between the right inferior phrenic artery and right pulmonary artery around focal 

bronchiectasis in the middle lobe, Livingston et al. 2019 reported a 59-year-old 

woman with asymptomatic non-traumatic SPAVM with hypertrophied right 

inferior phrenic artery that was treated conservatively  D’Angelo et al. 2024 

reported a 79-year-old patient with traumatic SPAVM post 8-11 rib fractures, and 

angiography showed the right inferior phrenic artery communicating with a 

branch of the right pulmonary artery; this was treated with endovascular coiling 

[5] [6] [34]. Dobson et al. in 2021 reported asymptomatic SPAVM in a 60-year-
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old male with a hypertrophied right inferior phrenic artery supplying the right 

basal lung juxta-diaphragmatic PAVM treated conservatively. Our case is a 

traumatic symptomatic SPAVM. Supplied by the right phrenic artery originating 

from the accessory left renal artery, treated successfully with coil embolization. 

4. CONCLUSION 

Traumatic pulmonary arteriovenous malformation with circular shunting due to 

systemic arterial supply from the inferior phrenic artery is a rare condition that 

might present with hemoptysis and can be successfully and safely treated by 

embolization. 
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