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Case report 
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A B S T R A C T   

Pulmonary arteriovenous malformations (PAVMs) are rare vascular structures providing direct capillary-free 
communications between pulmonary arteries and veins. Embolotherapy is indicated as a front-line therapy. 
We report an unusual long-term complication of coil embolization for a 44-year-old woman with hereditary 
hemorrhagic telangiectasia (HHT) who had repeatedly undergone the procedures for her PAVMs. She expecto-
rated the coil which had been placed 12 years earlier and migrated to the bronchus according to the chest 
radiogram and bronchoscopy. Histology of the resected lung segment suggested the cavity communicating with 
the bronchus was the consequence of abscess formation around the coils. Even after technically successful 
embolization to PAVMs, long term follow-up should be necessary paying attention to the symptoms and imaging 
to avoid massive hemoptysis and subsequent emergency surgery.   

1. Introduction 

Pulmonary arteriovenous malformations (PAVMs), providing direct 
capillary-free communications between pulmonary arteries and veins, 
cause easy access of septic or non-septic emboli to systemic circulation 
and right-to-left shunt of unoxygenated blood, in addition to hemoptysis 
or hemothorax by PAVMs rupture [1]. By considering the patient factors 
such as the feeding artery diameter, PAVM-related symptoms, and the 
patient’s ability to tolerate the procedure, timing and methods of 
intervention should be determined [2]. Embolotherapy demonstrated 
better outcomes rather than surgery in terms of success rate and com-
plications [3]. Among other materials, coils have been used for embo-
lization to PAVMs although long-term complications related to coil 
embolization have been reported such as endobronchial coil migration 
[4,5], hemoptysis [6], or worsening of pulmonary hypertension [7]. 

We report a woman expectorating a coil from the cavity, communi-
cated with the bronchi 12 years after embolization of PAVMs. 

2. Case report 

A 44-year-old Japanese woman presented with strong dry cough 
producing a thin wire (Fig. 1). Her past medical history was significant 
for hereditary hemorrhagic telangiectasia (HHT). Twelve years earlier, 
she underwent first coil embolization of multiple PAVMs in the right S9 

(Fig. 2) after massive hemoptysis. The first procedure was technically 
successful and confirmed no coil migration on the next day (Fig. 3A). To 
treat recanalization of PAVMs, confirmed by angiography, and 
enlargement of untreated PAVMs, second coil embolization was per-
formed ten years after the first time in the right S9. Since she was 
diagnosed with asymptomatic stroke by MRI during the follow up, a 
possible paradoxical thrombus, the third coil embolization was per-
fomed for untreated AVM located left S6 six months before coil expec-
toration. The chest X-ray, one day before the third coil embolization, 
demonstrated coil deformation (Fig. 3B). One the day she expectorated 
the thin wire, chest images confirmed one of the packed coils coming out 
in the form of a loop toward the proximal side (Fig. 3C). Bronchoscopy 
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confirmed another thin wire located in the right B9 bronchial lumen 
(Fig. 4). We had not done any microbiological tests at that time. The thin 
wire was thought to be the coil used for embolization 12 years before. 
Since we were afraid of communication between the respiratory tract 
and blood vessels, and thoracoscopic right basal segmentectomy (S7-10) 
was performed instead of pulling out of wire. Histology revealed that the 
cavity, containing debris with chronic inflammation and opening to the 
right B8 and B9, exhibited no communication with the vasculature, such 
as the right A8a or V9b, which ended beside the cavity (Fig. 5). 

3. Discussion 

As for embolotherapy, metallic coils are most commonly used 
because they are easy to control and operable to occlude both small and 
large arteries [8,9]. The technical success rate of coil embolization for 
PAVMs is extremely high (≥99%) and coil embolization-related 
complication is rare (≤0.65%) [10,11]. However, less is known about 
the long term complications, necessitating careful observation of coil 
migration for many years like this presented case. The coil migration to 
bronchi may cause two types of troubles: a bronchial pulmonary artery 
fistula and a bronchial foreign body. Since the coil was placed in the 
vessel, fistula formation by coil migration may induce fatal massive 
hemoptysis [12], air embolism [13] or retrograde infection to the blood 
stream. It has also been reported that the metallic coil as a foreign body 
induced cough and hoarseness [14]. 

Microscopic examination of the resected specimen revealed the coils 
were located in the cavity containing debris with chronic inflammation 
(Fig. 5). Histology demonstrated the cavity had fibrotic wall opening to 

the bronchi (rt. B8 and B9) with no communication to the interrupted 
embolized vessels (rt. A8a and V9b). We hypothesized that the coil had 
protruded from PAVM nidus and injured lung parenchyma, causing 
infection. The coils prevented healing of the infection and sustained 
chronic inflammation. In the process of tissue repair, the embolized 
vessels were occluded by fibrosis. 

Ball et al. hypothesized that relatively large volume change of the 
lower lung by breathing could help coil migration [15]. In our case, the 
PAVM nidus was located in the S9, the lower lung, and affected by 
mechanical pressure or shear stress intermittently with breathing, 
leading to the rupture of the weakened wall and coil migration. 

To monitor recanalization after coil embolization, the guidelines 
stated ‘ultidetector thoracic CT with thin-section reconstruction (1–2 
mm) should be undertaken within 6–12 months after embolization and 
then approximately every 3 years’ [2], or MRA instead of CT to reduce 
coil artifact. As for coil migration, chest X-ray image is most suitable 
modality for evaluation of coil shape and position. More than ten years 
follow-up would be needed. At the same time, we need to inform patient 
about coil migration which could occur as a late complication. 

When coil migration was suspected, the following must be checked; 
1) medical interview about cough, sputum; 2) vital signs and physical 
examination including auscultation; 3) enhanced CT/magnetic reso-
nance angiography (MRA), or angiography if needed; 4) bronchoscopic 
confirmation and bacterial culture test s. However, coil artifact in CT 
makes it difficult to figure out precise hemodynamic status in clinical 
practice [16]. In our case, cavity-artery communication was not detec-
ted either in the imaging of pre-surgical screening or post-surgical his-
topathological examination. 

Fig. 1. The thin wire 
The detachable coil in length 25 cm (DETACH DCS Coil, Cook Japan, Tokyo, 
Japan). Originally, distal end of the coil shaped J. There is no deformation, 
disconnection, or un-raveling. White arrowhead: proximal end of coil. Black 
arrowhead: distal end of coil. 

Fig. 2. Angiography of pulmonary arteriovenous malformations 
Pre-embolization angiography of the right pulmonary artery. Four pulmonary 
arteriovenous malformations (PAVMs) was detected in two segments, right S9 

(white arrow and white arrowhead) and right S6 (black arrow and black 
arrowhead). As for the largest PAVM in right S9 with a one feeding artery of 4.6 
mm and nidus measuring 26.2 mm (maximum diameter). 
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Treatment algorithm for coil migration have not been established. 
Based on the examination, therapeutic strategy should be decided case 
by case considering patients’ requests. There is a previous report on 
bronchoscopic removal of migrated coil after bronchial artery 

embolization. The authors carefully split the coil by a loop cutter and 
removed by forceps [14]. We did not choose transbronchial coil removal 
under intubation because of the possibility of massive hemoptysis. 

For the treatment of hemoptysis by coil migration, the confirmation 
of the feeding artery, pulmonary or bronchial, is necessary before 
transcatheter embolization. To our knowledge, there have been three 
case reports about coil migration after embolotherapy for PAVMs. Lo-
bectomy was performed in two cases after repeated bronchial artery 
embolization failed to control hemoptysis [5,6]. Lobectomy was also 
performed in the other case without any symptoms although the authors 
reconsidered their hasty decisions [4]. 

More than two-thirds of HHT patients were diagnosed before the age 
of 40 years [17], with multiple PAVMs possibly occurring afterwards 
[18]. Maintaining respiratory function is of vital importance in rela-
tively young patients with HHT. We, therefore, think that indication of 
non-emergency surgery for patients with minimal symptoms should be 
decided with careful consideration. Since our patient had suffered 
massive hemoptysis years before, we suspended bronchoscopic coil 
removal to avoid life-threatening hemoptysis, and selected basal seg-
mentectomy to minimize the risk and an area of resection. 
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Fig. 3. Chest radiography 
A) A day after first coil embolization. Two pulmonary 
arteriovenous malformations (PAVMs) in the right S9 

were filled up with the total of sixteen detachable 
coils (DETACH DCS Coil or Cook Embolization Coil 
Tornado, Cook Japan, Tokyo, Japan). 
B) A day before third coil embolization. There were 
coil compaction and deformation. One coil extended 
forward to proximal bronchi (*). The other coil 
extended forward to distal bronchi (white arrow-
head). C) On the day she producing a thin wire. There 
remains the coil extended forward to central bron-
chus in the right B9 (*).   

Fig. 4. Bronchoscopic findings 
The thin looped wire was seen at right B9 (*). There were redness and swelling 
of the right B8 and B9 bronchial wall. No hemoptysis or purulent sputum were 
seen.The wire moved back and forth with the breath. 

Fig. 5. Photograph of the resected right lower lobe 
A) Coils in the cavity and bronchiectasis of the right 
B9b, which were covered with the debris. B) A cavity 
lesion (arrowhead) was perforated (arrow), and in 
communication with the bronchus. Histology 
demonstrated the cavity had fibrotic wall opening to 
the bronchi (rt. B8 and B9) with no communication to 
the interrupted embolized blood vessels (rt. A8a and 
V9b).   
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Bronchial migration of pulmonary arterial coil, Cardiovasc. Intervent. Radiol. 13 
(1990) 345–346, https://doi.org/10.1007/BF02578671. 

[5] T. Umehara, M. Aoki, G. Kamimura, K. Wakida, T. Nagata, T. Otsuka, M. Sato, Coil 
intrabronchial migration in an arteriovenous malformation patient treated 10 years 
ago, Ann. Thorac. Cardiovasc. Surg. 23 (2017) 200–202, https://doi.org/10.5761/ 
atcs.cr.16-00250. 

[6] M. Shimohira, K. Iwata, K. Ohta, Y. Sawada, T. Hashimoto, K. Okuda, R. Nakanishi, 
Y. Shibamoto, Hemoptysis due to pulmonary arteriovenous malformation after coil 
embolization during long-term follow-up, Case Rep. Radiol. (2019) 1–4, https:// 
doi.org/10.1155/2019/4506253, 2019. 

[7] D.W. Lee, R.I. White, T.K. Egglin, J.S. Pollak, P.B. Fayad, J.A. Wirth, M. 
M. Rosenblatt, K.W. Dickey, C.M. Burdge, Embolotherapy of large pulmonary 

arteriovenous malformations: long-term results, Ann. Thorac. Surg. 64 (1997) 
930–940, https://doi.org/10.1016/S0003-4975(97)00815-1. 

[8] R.I. White, J.S. Pollak, J.A. Wirth, Pulmonary arteriovenous malformations: 
diagnosis and transcatheter embolotherapy, J. Vasc. Intervent. Radiol. 7 (1996) 
787–804, https://doi.org/10.1016/S1051-0443(96)70851-5. 

[9] M.R. Chamarthy, H. Park, P. Sutphin, G. Kumar, D. Lamus, S. Saboo, M. Anderson, 
S.P. Kalva, Pulmonary arteriovenous malformations: endovascular therapy, 
Cardiovasc. Diagn. Ther. 8 (2018) 338–349, https://doi.org/10.21037/ 
cdt.2017.12.08. 

[10] J.J. Mager, T.T.C. Overtoom, H. Blauw, J.W.J. Lammers, C.J.J. Westermann, 
Embolotherapy of pulmonary arteriovenous malformations: long-term results in 
112 patients, J. Vasc. Intervent. Radiol. 15 (2004) 451–456, https://doi.org/ 
10.1097/01.RVI.0000126811.05229.B6. 

[11] S. Gupta, M.E. Faughnan, A.M. Bayoumi, Embolization for pulmonary 
arteriovenous malformation in hereditary hemorrhagic telangiectasia: a decision 
analysis, Chest 136 (2009) 849–858, https://doi.org/10.1378/chest.09-0334. 

[12] W.S. Hoffman, P.M. Weinberg, E. Ring, L.H. Edmunds, Massive hemoptysis 
secondary to pulmonary arteriovenous fistula. Treatment by a catheterization 
procedure, Chest 77 (1980) 697–700, https://doi.org/10.1378/chest.77.5.697. 

[13] G.P.Y. Loke, D.A. Story, F. Liskaser, S. Seevanayagam, Pulmonary arteriovenous 
malformation causing massive haemoptysis and complicated by coronary air 
embolism, Anaesth. Intensive Care 34 (2006) 75–78, https://doi.org/10.1177/ 
0310057x0603400105. 

[14] H. Ishikawa, N. Omachi, M. Ryuge, J. Takafuji, M. Hara, Erratic coil migration in 
the bronchus after bronchial artery embolization, Respirol. Case Rep. 7 (2019) 1–5, 
https://doi.org/10.1002/rcr2.478. 

[15] W.C. Ball, P.B. Stewart, L.G. Newsham, D.V. Bates, Regional pulmonary function 
studied with xenon 133, J. Clin. Invest. 41 (1962) 519–531, https://doi.org/ 
10.1172/JCI104505. 

[16] M. Shimohira, T. Kawai, T. Hashizume, K. Ohta, M. Nakagawa, Y. Ozawa, 
K. Sakurai, Y. Shibamoto, Reperfusion rates of pulmonary arteriovenous 
malformations after coil embolization: evaluation with time-resolved MR 
angiography or pulmonary angiography, J. Vasc. Intervent. Radiol. 26 (2015) 
856–864, https://doi.org/10.1016/j.jvir.2015.02.016, e1. 

[17] J. Berg, M. Porteous, D. Reinhardt, C. Gallione, S. Holloway, T. Umasunthar, 
A. Lux, W. McKinnon, D. Marchuk, A. Guttmacher, Hereditary haemorrhagic 
telangiectasia: a questionnaire based study to delineate the different phenotypes 
caused by endoglin and ALK1 mutations, J. Med. Genet. 40 (2003) 585–590, 
https://doi.org/10.1136/jmg.40.8.585. 

[18] C.S. Woodward, R.E. Pyeritz, S.O. Trerotola, Radiology 2013 Woodward PAVM. 
Pdf, vol. 269, 2013, pp. 919–926, https://doi.org/10.1148/radiol.13122153/-/ 
DC1. 

A. Konno-Yamamoto et al.                                                                                                                                                                                                                   

https://doi.org/10.1056/NEJM199510053331407
https://doi.org/10.1056/NEJM199510053331407
https://doi.org/10.1136/jmg.2009.069013
https://doi.org/10.1016/j.jtcvs.2017.04.069
https://doi.org/10.1016/j.jtcvs.2017.04.069
https://doi.org/10.1007/BF02578671
https://doi.org/10.5761/atcs.cr.16-00250
https://doi.org/10.5761/atcs.cr.16-00250
https://doi.org/10.1155/2019/4506253
https://doi.org/10.1155/2019/4506253
https://doi.org/10.1016/S0003-4975(97)00815-1
https://doi.org/10.1016/S1051-0443(96)70851-5
https://doi.org/10.21037/cdt.2017.12.08
https://doi.org/10.21037/cdt.2017.12.08
https://doi.org/10.1097/01.RVI.0000126811.05229.B6
https://doi.org/10.1097/01.RVI.0000126811.05229.B6
https://doi.org/10.1378/chest.09-0334
https://doi.org/10.1378/chest.77.5.697
https://doi.org/10.1177/0310057x0603400105
https://doi.org/10.1177/0310057x0603400105
https://doi.org/10.1002/rcr2.478
https://doi.org/10.1172/JCI104505
https://doi.org/10.1172/JCI104505
https://doi.org/10.1016/j.jvir.2015.02.016
https://doi.org/10.1136/jmg.40.8.585
https://doi.org/10.1148/radiol.13122153/-/DC1
https://doi.org/10.1148/radiol.13122153/-/DC1

	Migrated coil expectorated 12 years after embolization of pulmonary arteriovenous malformation, due probably to abscess for ...
	1 Introduction
	2 Case report
	3 Discussion
	Formatting funding sources
	Declaration of competing interest
	Acknowledgments
	References


