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Abstract

Introduction: Arteriovenous malformations (AVM) are rare chronic congenital diseases whose nature are not yet fully understood.
Two different types of these disorders are pulmonary and brain malformations, which are seen sporadically or in combination with
other syndromes. Symptoms of these diseases appear at different ages and present differently in patients, but in general, the com-
bination of these two disorders is rarely seen. There are several treatments based on the type of lesion and symptoms and other
accompanying conditions, one of which is interventional procedure.
Case Presentation: In this article, a rare case of pulmonary and brain malformation has been reported, which has progressed even
after treatment and has been closed interventionally.
Conclusions: Patients with pulmonary AVMs need careful examination for other congenital disorders. Furthermore, due to the
unknown nature of the disease and its progression, the treatment of these lesions is completely personal and varies according to
each patient.
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1. Introduction

Pulmonary fistula is a relatively rare congenital malfor-
mation that occurs due to a direct connection between ve-
nous and arteries without a superseding capillary bed (1).

This disease is seen sporadically in approximately 5 -
20% of cases, but in most cases it is seen as syndromic and
a part of diseases such as Osler-Weber Rendu syndrome or
hereditary hemorrhagic telangiectasia (HHT) (2).

Studies show that in 56% of cases, the disease has no
symptoms, but, fistulas may enlarge as the patient gets
older and cause symptoms such as dyspnea, cyanosis and
clubbing (1).

On the other hand, there is a brain AVM that is usually
seen sporadically and asymptomatic (3). The prevalence of
this disorder is about 15 per hundred thousand. It is usually
seen equally in all age groups and both sexes (4) with the
most common manifestation is intracerebral hemorrhage,
but it can present with seizures, headache or neurological
disorders (5).

Given that the occurrence of both of these disorders
simultaneously and sporadically is very rare, we focused
on the coexistence of these two idiopathic anomalies in a

unique patient with no recognized syndromes who devel-
oped a brain abscess in this article. In addition, the mani-
festations of the disease and its course and treatment are
described.

2. Case Presentation

Our patient is a 16-year-old adolescent known case of
pulmonary arteriovenous (AV) malformation who referred
to our clinic due to persistent and refractory headaches
from two months ago, with a history of brain CT scans
revealing intracranial hemorrhage (ICH) and multiple AV
malformation in cerebellum and cerebral in another cen-
ter. At the beginning of the visit, the patient has central
cyanosis and obvious clubbing. Blood oxygenation (SO2)
was about 59%.

The beginning of the problems of the patient was in
7 years old, that started by progressive cyanosis. After
workup in our hospital we found multiple bilateral pul-
monary AV malformation. Evaluation studies on that time
have shown no signs of inherited syndromes. Due to the
progression of symptoms and severe shortness of breath
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with the diagnosis of sporadic pulmonary disorder, we de-
cided to performing intervention for the malformations,
we have closed the malformations three times at the ages
of 7 (Figure 1), 8 and 12 years with coil and Occluder devices.

However, due to the progression of symptoms (dysp-
nea and cyanosis), angiography was performed again at 13
years of age, which showed that the lesions had progressed
(Figure 2) and we believed that the intervention could not
help any further, and that the patient was a candidate for
lung transplantation.

The patient referred to our center again at 14 years of
age by fever and severe headache. After performing the
necessary examinations, she was diagnosed with a brain
abscess and underwent medical treatment and abscess
drainage. After two months, she was discharged in a rel-
atively good general condition.

At the current visit, with a severe resistant headache
and intra cranial hemorrhage (ICH), a brain CT scans ex-
amination was performed, which showed that the patient
had multiple cerebral and cerebellum bilateral AVMs and
due to the disseminated of brain lesions (Figure 3), it was
decided to close them with interventional procedure and
three of the largest lesions were closed using Onyx adhe-
sive glue. The patient had temporary dysarthria which was
completely resolved after two days. She was listed for lung
transplantation in the near future.

3. Discussion

Reported patient in this article is a rare case of simulta-
neous brain and pulmonary AVMs that presented in differ-
ent ages with unusual symptoms.

The prevalence of sporadic congenital brain AVMs in
retrospective studies has been about 1 - 5 in 1000 (3). Most
of them become symptomatic during life at different ages
and will require careful attention and care even if they are
accidentally diagnosed. Furthermore, 43 to 71% of these pa-
tients present with cerebral hemorrhage, 18 to 40% have
seizures and 5 - 14% present with headaches (6).

Our patient’s symptoms were only headaches, which is
one of the very rare manifestations of the disease. Another
problem in this patient is the coexistence of progressive
and extensive pulmonary AVMs, which is a very rare associ-
ation and have caused such complications. In general, due
to the severe complications seen in patients with PAVMs,
most studies recommend the treatment of these lesions (7,
8). However paradoxical emboli which may lead to stroke
or brain abscess is a concern that indicate the need for in-
tervention for patients with pulmonary AVMs (9).

In general, 15 to 30% of brain abscesses are cryptogenic
in nature, which can be caused by heart problems (10).

However, due to the presence of a resistant blood-brain
barrier and abundant cerebral circulation, the probability
of these abscesses following pulmonary AVM is about 5%
(11), which was also observed in our patient, that can be due
to the spread, reanalyzed and new lesion with a high vol-
ume of the shunt inside the lungs (12).

Recurrence in pulmonary AV malformation after suc-
cessful treatment is due to recanalization or reperfusion
via pulmonary and bronchial arteries in about 25% of pa-
tients, and both of them have been reported in previous
studies (13, 14). In our case also both reperfusion and re-
canalization cause recurrence of AV malformation after 10
coil and 2 occluder device during three sessions of inter-
vention.

Today, the standard treatment for these lesions is en-
dovascular ligation, which has been performed in our pa-
tient over the years due to the recurrence of the disease,
and the use of this number of devices in one patient has
rarely been reported in studies.

The important thing in such a case is the timing and
treatment of AVMs that has been one of the most challeng-
ing topics for the last 30 years. Several treatments such
as surgical resection, embolization through intra-arterial,
stereotactic radiosurgery (SRS) or a combination of meth-
ods have been proposed that vary based on the risk of cere-
bral hemorrhage as well as the risk of surgery (3).

Large and diffuse lesions and those that are located in
certain parts of the brain or have deep venous drainage
have a high risk of surgery and complications, so alterna-
tive therapies such as endovascular can be used (6).

But due to the unknown nature of the disease and the
low annual rupture rate, it is very difficult to decide when
to remove the brain AVMs. Due to the fact that mortality
and morbidity due to cerebral hemorrhage following the
rupture of these AVMS are high. However it is generally rec-
ommended to decide on the treatment of the patient im-
mediately after diagnosis (6).

Our patient was also a candidate for endovascular
method with Onyx glue due to the presence of extensive
lesions in different areas of the brain and presences of
lung AVMs with cyanotic nature that increased the risk of
surgery.

Endovascular treatment is one of the relatively new
methods in closing these disorders in which materials
such asn-butyl 2-cyanoacrylate (NBCA) and ethylene vinyl
alcohol (EVOH) or Onyx adhesives are used. This method
has fewer side effects and is used in cases where the lesions
are large and diffuse. This is due to the fact that removing
such lesions has the risk of mortality and irreversible brain
complications (3).

Safety and efficacy of endovascular methods in pa-
tients with AVMs has been proven, but due to high preva-
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Figure 1. Left lung pulmonary arteriovenous malformation that closed with coil

lence of complications and the risk of recurrence of long-
term follow-up lesions, it is recommended to undergo
high resolution CT scans every three to five years for
lung lesions (11). Furthermore, the use of anticoagulants
have been reported to prevent brain damage, nevertheless
whether these drugs are safe or not should be further in-
vestigated (15).

To our best knowledge, our patient is the first reported
case of simultaneous pulmonary and brain AV malfor-
mation with unusual presentations and no specific syn-
dromic disease.

3.1. Conclusion

It can be concluded that patients with pulmonary
AVMs, although sporadic, need careful examination for
other congenital disorders and it is necessary to pay atten-
tion to the presence of these anomalies in other organs,
even though it is rare. Another important issue is the risk
of recurrence of these lesions as a result of recanalization,

reperfusion or the formation of new lesions, which also
makes endovascular treatment difficult. In general, due to
the unknown nature of the disease and its progression, the
treatment of these lesions is completely based on patients’
characteristics and varies according to each patient. As-
sessing the risk of surgery and its complications and com-
paring it with the endovascular method can also help the
number of lesions in deciding the type of treatment.
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Figure 2. Progression of pulmonary arteriovenous malformations after three-time closure

Figure 3. Multiple brain arteriovenous malformations that closed with Onyx glue

4 Multidiscip Cardio Annal. 2021; 12(2):e111209.



Khajali Z et al.

References

1. Tang SEL, Akbar FA, Tan BP, Gummalla K, Ahmed AD. Amplatzer vas-
cular plug in occlusion of a pulmonary arteriovenous malformation.
Asian Cardiovasc Thorac Ann. 2017;25(4):310–2. [PubMed ID: 28492337].
https://doi.org/10.1177/0218492317709696.

2. Bakhos CT, Wang SC, Rosen JM. Contemporary role of minimally in-
vasive thoracic surgery in the management of pulmonary arteriove-
nous malformations: Report of two cases and review of the literature.
J Thorac Dis. 2016;8(1):195–7. [PubMed ID: 26904229]. [PubMed Central
ID: PMC4740142]. https://doi.org/10.3978/j.issn.2072-1439.2015.12.67.

3. Crimmins M, Gobin YP, Patsalides A, Knopman J. Therapeutic
management of cerebral arteriovenous malformations: A review.
Expert Rev Neurother. 2015;15(12):1433–44. [PubMed ID: 26567441].
https://doi.org/10.1586/14737175.2015.1079129.

4. Al-Shahi R, Fang JS, Lewis SC, Warlow CP. Prevalence of adults with
brain arteriovenous malformations: A community based study in
Scotland using capture-recapture analysis. J Neurol Neurosurg Psychi-
atry. 2002;73(5):547–51. [PubMed ID: 12397149]. [PubMed Central ID:
PMC1738119]. https://doi.org/10.1136/jnnp.73.5.547.

5. Choi JH, Mohr JP. Brain arteriovenous malformations in
adults. Lancet Neurol. 2005;4(5):299–308. [PubMed ID: 15847843].
https://doi.org/10.1016/S1474-4422(05)70073-9.

6. Braksick SA, Fugate JE. Management of brain arteriovenous mal-
formations. Curr Treat Options Neurol. 2015;17(7):358. [PubMed ID:
26002351]. https://doi.org/10.1007/s11940-015-0358-1.

7. Trerotola SO, Pyeritz RE. PAVM embolization: An update. AJR
Am J Roentgenol. 2010;195(4):837–45. [PubMed ID: 20858807].
https://doi.org/10.2214/AJR.10.5230.

8. Faughnan ME, Palda VA, Garcia-Tsao G, Geisthoff UW, McDon-
ald J, Proctor DD, et al. International guidelines for the diag-
nosis and management of hereditary haemorrhagic telang-

iectasia. J Med Genet. 2011;48(2):73–87. [PubMed ID: 19553198].
https://doi.org/10.1136/jmg.2009.069013.

9. Cusumano LR, Duckwiler GR, Roberts DG, McWilliams JP. Treat-
ment of recurrent pulmonary arteriovenous malformations: Com-
parison of proximal versus distal embolization technique. Car-
diovasc Intervent Radiol. 2020;43(1):29–36. [PubMed ID: 31471718].
https://doi.org/10.1007/s00270-019-02328-0.

10. Nam TK, Park YS, Kwon JT. Brain abscesses associated with asymp-
tomatic pulmonary arteriovenous fistulas. J Korean Neurosurg Soc.
2017;60(1):118–24. [PubMed ID: 28061502]. [PubMed Central ID:
PMC5223758]. https://doi.org/10.3340/jkns.2015.0707.023.

11. Sulaiman S, Vinayakumar D, Bastian C. Percutaneous closure of a gi-
ant pulmonary arteriovenous malformation using multiple devices.
J Cardiol Cases. 2017;16(2):62–5. [PubMed ID: 30279798]. [PubMed Cen-
tral ID: PMC6149272]. https://doi.org/10.1016/j.jccase.2017.04.009.

12. Li C, Hao S, Wang J, Gao Z, Ji N. Severe cerebral abscess associated with
pulmonary arteriovenous fistula: case report and literature review.
Chin Neurosurg J. 2018;4:30. [PubMed ID: 32922891]. [PubMed Central
ID: PMC7398252]. https://doi.org/10.1186/s41016-018-0137-4.

13. Lacombe P, Lagrange C, Beauchet A, El Hajjam M, Chinet T, Pelage JP.
Diffuse pulmonary arteriovenous malformations in hereditary hem-
orrhagic telangiectasia: Long-term results of embolization according
to the extent of lung involvement. Chest. 2009;135(4):1031–7. [PubMed
ID: 19118276]. https://doi.org/10.1378/chest.08-1794.

14. Woodward CS, Pyeritz RE, Chittams JL, Trerotola SO. Treated pul-
monary arteriovenous malformations: Patterns of persistence
and associated retreatment success. Radiology. 2013;269(3):919–26.
[PubMed ID: 23912618]. https://doi.org/10.1148/radiol.13122153.

15. Sturiale CL, Pignotti F, Giordano M, Porfidia A, Albanese A, Giarretta I,
et al. Antithrombotic therapy and intracranial bleeding in subjects
with sporadic brain arteriovenous malformations: preliminary re-
sults from a retrospective study. Intern Emerg Med. 2018;13(8):1227–32.
[PubMed ID: 30062529]. https://doi.org/10.1007/s11739-018-1918-7.

Multidiscip Cardio Annal. 2021; 12(2):e111209. 5

http://www.ncbi.nlm.nih.gov/pubmed/28492337
https://doi.org/10.1177/0218492317709696
http://www.ncbi.nlm.nih.gov/pubmed/26904229
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4740142
https://doi.org/10.3978/j.issn.2072-1439.2015.12.67
http://www.ncbi.nlm.nih.gov/pubmed/26567441
https://doi.org/10.1586/14737175.2015.1079129
http://www.ncbi.nlm.nih.gov/pubmed/12397149
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1738119
https://doi.org/10.1136/jnnp.73.5.547
http://www.ncbi.nlm.nih.gov/pubmed/15847843
https://doi.org/10.1016/S1474-4422(05)70073-9
http://www.ncbi.nlm.nih.gov/pubmed/26002351
https://doi.org/10.1007/s11940-015-0358-1
http://www.ncbi.nlm.nih.gov/pubmed/20858807
https://doi.org/10.2214/AJR.10.5230
http://www.ncbi.nlm.nih.gov/pubmed/19553198
https://doi.org/10.1136/jmg.2009.069013
http://www.ncbi.nlm.nih.gov/pubmed/31471718
https://doi.org/10.1007/s00270-019-02328-0
http://www.ncbi.nlm.nih.gov/pubmed/28061502
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5223758
https://doi.org/10.3340/jkns.2015.0707.023
http://www.ncbi.nlm.nih.gov/pubmed/30279798
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6149272
https://doi.org/10.1016/j.jccase.2017.04.009
http://www.ncbi.nlm.nih.gov/pubmed/32922891
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7398252
https://doi.org/10.1186/s41016-018-0137-4
http://www.ncbi.nlm.nih.gov/pubmed/19118276
https://doi.org/10.1378/chest.08-1794
http://www.ncbi.nlm.nih.gov/pubmed/23912618
https://doi.org/10.1148/radiol.13122153
http://www.ncbi.nlm.nih.gov/pubmed/30062529
https://doi.org/10.1007/s11739-018-1918-7

	Abstract
	1. Introduction
	2. Case Presentation
	Figure 1
	Figure 2
	Figure 3

	3. Discussion
	3.1. Conclusion

	Footnotes
	Authors' Contribution: 
	Conflict of Interests: 
	Funding/Support: 
	Informed Consent: 

	References

