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Background Aortobronchial fistula (ABF) formation following the rupture of thoracic pseudoaneurysm is a rare clinical entity. Its
aetiology includes atherosclerosis, infections, trauma, post-surgery, and post-endovascular aortic repair. The clinical
presentation of ABF includes intermittent or massive haemoptysis, acute respiratory distress, hypotension, and even
death. These patients require an emergency aortic intervention to stop active haemorrhage. Thoracic endovascular
aortic repair (TEVAR) is a less invasive, safe, and effective treatment compared to conventional open surgical repair

Case summary  We hereby report three cases of ruptured descending thoracic aortic pseudoaneurysms resulting in a fistula forma-
tion. The first two cases had tuberculosis as their underlying aetiology, while the third case was the result of previ-
ous open post-aortic surgery. All patients presented with massive haemoptysis and were successfully treated by
emergency TEVAR and had favourable outcomes.

Discussion Thoracic endovascular aortic repair is a rapid, less invasive, and effective treatment for emergency management of
ABF. It has more than 85% technical success rates in the reported literature. We had procedural success in all
three cases. The short and midterm outcome of ABF following TEVAR is favourable and encouraging.

Keywords Aortobronchial fistula e Massive haemoptysis ® Thoracic endovascular aortic repair o Graft stent o Thoracic
pseudoaneurysm e Tuberculosis e Case series

Learning points

Aortobronchial fistula is a rare disease and always an emergency.

Tuberculosis is one of the less common aetiologies.

Conventional open surgical repair is associated with high morbidity and mortality.

Thoracic endovascular aortic repair is a less invasive treatment modality with good procedural success and with good short and middle
term outcomes.
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Introduction

Aortobronchial fistula (ABF) formation following the rupture of aor-
tic pseudoaneurysm is a rare and invariably fatal clinical entity. Its aeti-
ologies include atherosclerosis, infections including tuberculosis,
trauma, and post-interventions such as aortic surgery, coarctation re-
pair, endovascular aortic treatment, and esophagectomy.'*
Tuberculosis related arteritis and pseudoaneurysm is a rare cause of
ABF> Massive haemoptysis and exsanguination following its rupture
in lung parenchyma can result in acute respiratory distress, hypoten-
sion, and death if an emergency intervention is not performed. An
endovascular stent-graft repair of the ruptured aorta can be an alter-
native to conventional surgery, which otherwise carries high morbid-
ity and mortality.**® We hereby report three cases of ABF following
aortic pseudoaneurysm rupture, which were successfully treated
with thoracic endovascular aortic repair (TEVAR).

Case presentation

Case 1

A 30-year-old male presented with low back pain for the last 4
months, and fever with mucoid expectoration for last 2 months. His
clinical examination was unremarkable. A chest X-ray was normal
without any lung parenchymal lesion. Sputum examination confirmed
the presence of acid-fast bacilli, for which he was started on anti-
tubercular therapy (ATT). After a month, he presented with three
bouts of massive haemoptysis, for which two units of blood transfu-
sion were given. A computed tomography (CT) chest revealed mul-
tiple, enlarged perihilar, and mediastinal lymph nodes, without any
significant lung parenchymal disease. A contrast CT angiography of
aorta revealed a 25 mm x 15mm pseudoaneurysm arising from the
lower part of descending thoracic aorta (DTA), with peri-aneurysmal
haematoma (Figure 1A). The proximal DTA diameter was 20 mm,

Timeline

while right and left common femoral arterial diameter was 7.9 and
7.4 mm, respectively. He underwent an emergency TEVAR, using a
26mm x 26 mm x 100mm thoracic stent-graft (Valiant Captivia
Thoracic Stent, Medtronic Inc., Minneapolis, MN, USA) through right
femoral access, under general anaesthesia (Figure 1B and C). The
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A 30-year-old male had back painHad fever and cough with
expectorationDiagnosed with tuberculosis, by sputum microscopy and started
on anti-tubercular therapy (ATT)

Presented with haemoptysis. A computed tomography (CT) angiography showed
25 mm X 15 mm of pseudoaneurysm from descending thoracic aorta (DTA)
with surrounding haematoma and diagnosed as tubercular pseudoaneurysm
with aortobronchial fistula. Underwent successful thoracic endovascular repair
(TEVAR) with Valiant 26 mm x 26 mm x 100 mm thoracic graft stent

Asymptomatic. Repeat CT showed no endoleak and regression of
pseudoaneurysm

Presented with rapidly progressive dyspnoea. Investigations were inconclusive for
the relapse of tuberculosis. He had a fulminant course during the hospital stay
and succumbed to respiratory failure

A 26-year-old female diagnosed with brain tuberculoma and started on ATT

Presented with haemoptysis. CT angiography showed two pseudoaneurysms of
size 16 mm x 10 mm and 3.4 mm x 7 mm with surrounding haematoma

Underwent successful TEVAR with Valiant 22 mm x 22 mm x 100 mm graft stent

Repeat CT showed no endoleak with the regression of pseudoaneurysms

Doing well with no recurrence of symptoms

A 24-year-old male had a blunt chest injury following a road traffic accident,
resulting in transection of DTA. Underwent emergency open aortic repair with
Dacron tube graft

Presented with haemoptysis after 3 months. CT angiography revealed an
11 mm x 17 mm pseudoaneurysm of DTA along the suture line with surrounding

haematoma

Underwent successful TEVAR with Valiant 32 mm x 28 mm x 150 mm stent-graft

Repeat CT showed no endoleak with the regression of pseudoaneurysm

Doing well with no recurrence of symptoms
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Figure | A computed tomography in sagittal, oblique reformatted view showed a 25 mm x 15 mm pseudoaneurysm with surrounding haematoma aris-
ing from the lower part of descending thoracic aorta (A). Contrast angiogram showed the filling of the pseudoaneurysm (B), which was excluded by a stent-
graft (C). A repeat computed tomography at 4 months of follow-up showed patent aortic lumen, regression of pseudoaneurysm with no endoleak (D).

surgically explored right femoral artery was repaired following the
completion of the procedure. Post-procedure, he remained asymp-
tomatic for the next 4 months of follow-up, on ATT. Later, he was
again admitted with recurrent cough, streaky haemoptysis, and wor-
sening dyspnoea. His workup for tuberculosis reactivation was incon-
clusive. A repeat CT scan showed patent stent-graft, no endoleak,
and complete regression of the pseudoaneurysm (Figure 1D).
However, he had a fulminant course and died of aspiration pneumon-
itis and respiratory failure.>

Case 2

A 26-year-old female who was on ATT from the last 5 months for
brain tuberculoma, presented with four bouts of massive haemopty-
sis to the emergency room. She received three units of blood transfu-
sion for excessive blood loss. Her clinical examination including the
central nervous system was unremarkable. The chest X-ray showed
a parenchymal fibrotic/consolidative patch in the left mid-zone abut-
ting the DTA. A CT angiography of aorta revealed two small saccular
pseudoaneurysm of size 16 mm x 10 mm and 3.4 mm x 7 mm, arising
from the upper part of DTA with surrounding haematoma
(Figure 2A) and lung parenchymal changes. There was no significant
hilar or mediastinal lymphadenopathy. The proximal DTA diameter
was 17—18 mm, while the diameter of the right and left common fem-
oral artery was 5.5 and 4.9 mm, respectively. She was considered for
emergency TEVAR, under general anaesthesia. As the size of bilateral
femoral arteries were too small to pass a 22 Fr stent-graft, an open
surgical Dacron conduit was anastomosed to the right common iliac

artery to facilitate the delivery of stent-graft at DTA. The procedural
details about surgical iliac conduits to deliver large-sized endograft
aortic devices have been described in details by Peterson and
Matsumura” A 22mm x 22mm x 100mm thoracic stent-graft
(Valiant Captivia Thoracic Stent, Medtronic Inc.) (Figure 2B and C)
was deployed covering the DTA pseudoaneurysm. After completion
of the endovascular procedure, the iliac conduit was amputated at
the base, leaving behind a small stump attached to the iliac artery.
Post-procedure, she had an uneventful recovery and discharged on
ATT of a total 9 months duration. A repeat CT angiography at
8 months of follow-up showed patent stent-graft, no endoleak, and
complete regression of the pseudoaneurysm (Figure 2 D). She
remained asymptomatic during the next 5 years of follow-up.

Case 3

A 24-year-old male had acute transection of DTA in a road traffic ac-
cident, for which he underwent successful emergency open surgical
repair using a Dacron tube graft. Three months later, he presented
with one bout of massive haemoptysis, requiring two units of blood
transfusion. His clinical examination was unremarkable. A CT angiog-
raphy showed an 11 mm x 17 mm pseudoaneurysm with surround-
ing haematoma at the surgical anastomotic site of the DTA
(Figure 3A). The diameter of DTA at the origin of the left subclavian
artery was 26-27 mm. The diameter of the right and left common
femoral artery was 7.25 and 8.25mm, respectively. He underwent
emergency TEVAR, using a 32mm x 28 mm x 150mm thoracic
stent-graft (Valiant Captivia Thoracic Stent, Medtronic Inc.) through
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Figure 2 A computed tomography angiogram of the thoracic aorta in oblique, sagittal reformatted view showed two small saccular pseudoaneur-
ysms arising from the upper part of descending thoracic aorta with surrounding haematoma and parenchymal consolidation (A). Contrast angiogram
showed the filling of pseudoaneurysms (B), which was excluded by a stent-graft (C). A repeat computed tomography at 8 months of follow-up showed

patent aortic lumen and regression of pseudoaneurysm with no endoleak (D).

the left femoral access, under general anaesthesia (Figure 3B and C).
The left subclavian artery was covered with the stent-graft to achieve
an adequate seal. The surgically explored left femoral artery was
repaired following the completion of the procedure. A repeat CT
angiography at 3 months showed patent stent-graft, no endoleak, and
complete regression of pseudoaneurysm (Figure 3D). He remained
asymptomatic during the next 3 years of follow-up.

Discussion

We found tuberculosis and previous aortic surgery as the aetiology
for aortic pseudoaneurysm in three patients. Various authors have
reported atherosclerosis, previous aortic surgery, and mycotic aneur-
ysm as the common aetiology of ABF,"*%7 while tuberculosis is a
rare cause for it.> Previous aortic surgery is a common risk factor for
pseudoaneurysm formation. It usually occurs at the suture line or at
the cannulation site due to iatrogenic defects in the vessel wall and
subsequent poor healing.10 Tubercular aortitis is a rare aetiology for
ABF. Tubercular aortic involvement is either by spread from adjacent
periaortic structures such as lymph nodes, pleura, lung, vertebra,'" 13
or directly from the blood circulation. Direct bacterial seeding of lu-
minal surface and aortic wall transmission via lymphatics and vasa
vasorum are the pathological mechanisms for its haematogenous
spread.”® Case 1 had adjacent infected lymph nodes, while Case 2
had possible systemic bacteraemia or contiguous spread from adja-
cent lung as the cause for tubercular aortic pseudoaneurysm.

The clinical presentation of ABF includes intermittent or massive
haemoptysis, blood loss, acute respiratory distress, hypotension, and
even death."? A high clinical suspicion is required for its diagnosis in a
patient presenting with massive haemoptysis, DTA disease, and with/
without parenchymal lung disease.” The CT angiography may not dir-
ectly demonstrate fistula, but certain subtle findings such as the pres-
ence of air in thrombus, periaortic blood/thrombus collection, small
pseudoaneurysm, bronchial wall thickening, and lung consolidation
adjacent to aneurysm can suggest the presence of ABF.'?
Bronchoscopy may be helpful but has a risk of dislodging the throm-
bus leading to massive haemoptysis and death.™* All of our three
cases had adjacent haematoma at the site of pseudoaneurysm along
with massive haemoptysis, which was suggestive of ABF.

As the patient remains haemodynamically unstable because of ex-
cessive blood loss, emergency intervention is required in such a situ-
ation. The conventional open surgical repair requires thoracotomy,
prosthetic bypass, or homograft reconstruction of the DTA along
with bronchial/lung tissue resection, which carries high mortality
ranging from 16% to 24%.2*' Piciché et al.™ in a systematic analysis
of 50 patients of ABF reported a 16% mortality rate following open
surgical repair. Maclntosh et al® in a review of 34 patients of open
surgical repair reported a 24% 30-day mortality. Eren et al.”®
other series of 10 patients reported a mortality of 20% during the
perioperative period. The high morbidity and mortality associated
with the open repair are due to the emergent situation of the disease,

in an-

the complex nature of the surgery, associated risk of graft infection
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Figure 3 A computed tomography angiogram in sagittal, reformatted view showed an 11 mm x 17 mm pseudoaneurysm at the mid-part of
descending thoracic aorta, at surgical anastomotic site (A). A contrast angiogram could delineate the surgical anastomotic site with a pseudoaneurysm
(B), which was excluded by a stent-graft (C). A repeat computed tomography at 3 months of follow-up showed patent descending thoracic aorta

lumen and regression of pseudoaneurysm with no endoleak (D).

and sepsis, and the need for a recurrent procedure in the postopera-
tive period.1'2‘8’14’15

Thoracic endovascular aortic repair has emerged as an alterna-
tive, less invasive intervention compared to standard open surgical
repair in such patients.**”'® Canaud et al." in a systematic review
of 134 ABF patients subjected to TEVAR reported a 93% technical
success rate. The 30-day mortality was 5.9%, while 17 months aor-
tic and all-cause mortality was 14.3% and 21.4%, respectively.'
Kawaharada et al.? in a case series of 26 patients of ABF treated
with TEVAR reported a procedural success rate of 85% and 30-day
mortality of 15%. In an Italian survey of 25 patients of both aorto-
bronchial and aorto-oesophageal fistulas, TEVAR was associated
with a 30-day mortality of 28%.° The higher mortality was possibly
because of the inclusion of aorto-oesophageal fistula, which had a
relatively worse outcome.® Thoracic endovascular aortic repair is
again a preferred first line of treatment for mycotic pseudoaneur-
ysm in high-risk patients."” These patients require long-term anti-
biotic coverage, have a risk of graft infection, and may require
additional open surgery to explant the infected stent-graft.”*"’
There are only a few published case reports of the tubercular pseu-
doaneurysm with ABF, which were treated with TEVAR."820 We
had technical success of TEVAR in all three patients and none had
mortality within 30 days. Certain complications following TEVAR
such as graft infection, endoleak, recurrence of haemoptysis/fistula
formation, sepsis, multi-organ failure, and need for surgical explant-
ation of infected stent-graft have been reported.™” Canaud et al." in

a systemic review found an 11% recurrence rate of fistula and 3.5%
surgical conversion rate after TEVAR." The risk factors for recur-
rence were Type | endoleak, stent-graft erosion causing ischaemic
necrosis of surrounding bronchus, renal dysfunction, and respira-
tory failure.***' The preferred intervention for ABF in the last
two decades is TEVAR instead of primary open surgical repair.
Open surgery is mostly a secondary intervention in post-TEVAR
cases to manage complications such as fistula recurrence, stent-
graft infection, Type 1 endoleak, and aortic injury."*"*? Those with
infected stent-graft require open surgery for stent removal and aor-
tic revascularization using various techniques.”® All the three
patients did not experience any such complications. The recom-
mended duration of the ATT for tubercular pseudoaneurysm is 6—
9 months.”* Our Case 2 recovered well after 9 months of ATT,
while Case 1 died prematurely after receiving 5 months of ATT.
None of the patients had any clinical or radiological evidence of
stent-graft infection at follow-up. Cases 2 and 3 had asymptomatic
follow-up of 3 and 5 years, respectively.

In conclusion, we hereby report three cases of ABF, which
were successfully treated with TEVAR and had favourable out-
comes. One case of tuberculosis pseudoaneurysm died unrelated
to the intervention at 4 months of follow-up, while the other two
patients had favourable long-term outcomes. Thoracic endovas-
cular aortic repair is an alternative, less invasive treatment with a
lower mortality rate, compared to the open surgical repair in
selected patients of ABF.
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Slide sets: A fully edited slide set detailing this case and suitable for
local presentation is available online as Supplementary data.

Consent: The author/s confirm that written consent for submission
and publication of this case report including image(s) and associated
text has been obtained from the patients in line with COPE guidance.

Conflict of interest: none declared.

References

1. Canaud L, Ozdemir BA, Bahia S, Hinchliffe R, Loftus I, Thompson M. Thoracic
endovascular aortic repair for aortobronchial fistula. Ann Thorac Surg 2013;96:
1117-1121.

2. Kawaharada N, Kurimoto Y, Ito T, Uehara M, Maeda T, Koyanagi T et al. Endovascular
stent-graft repair of aortobronchial fistulas. Ann Thorac Surg 2012;94:524-529.

3. Li HP, Hsieh CC, Chiang HH, Wang TH, Lee ]Y, Huang MF et al. Aortobronchial
fistula after esophagectomy for esophageal cancer—a very rare complication.
Kaohsiung | Med Sci 2011;27:247-250.

4. Choudhary SK, Bhan A, Talwar S, Goyal M, Sharma S, Venugopal P. Tubercular
pseudoaneurysms of aorta. Ann Thorac Surg 2001;72:1239-1244.

5. Loureiro R, Bezerra HG, Sarwar A, Pale R, Houser S, Cury RC. Tuberculous
pseudoaneurysms of the thoracic aorta: comprehensive evaluation by cardiovas-
cular magnetic resonance. Circulation 2009;120:€285-e287.

19.

20.

21

22.

23.

24.

. Chiesa R, Melissano G, Marone EM, Kahlberg A, Marrocco-Trischitta MM,

Tshomba Y. Endovascular treatment of aortoesophageal and aortobronchial fis-
tulae. J Vasc Surg 2010;51:1195-1202.

. Jonker FHW, Heijmen R, Trimarchi S, Verhagen HJM, Moll FL, Muhs BE. Acute

management of aortobronchial and aortoesophageal fistulas using thoracic endo-
vascular aortic repair. | Vasc Surg 2009;50:999-1004.

. Maclntosh EL, Parrott JCW, Unruh HW. Fistulas between the aorta and traceo-

bronchial tree. Ann Thorac Surg 1991;51:515-519.

. Peterson BG, Matsumura JS. Creative options for large sheath access during aor-

tic endografting. | Vasc Interv Radiol 2008;19:522-S26.

. Quevedo HC, Santiago-Trinidad R, Castellanos ], Atianzar K, Anwar A, Rafeh

NA. Systematic review of interventions to repair ascending aortic pseudoaneur-
ysms. Ochsner | 2014;14:576-585.

. LiW, Sun X, Li H, Meng Z, Yang Y, Yao S. Endovascular treatment of a ruptured

thoracic aortic pseudoaneurysm secondary to Pott disease during a spine sur-
gery. Medicine (Baltimore) 2019;98:e15306.

. Li FP, Wang XF, Xiao YB. Endovascular stent graft placement in the treatment of

a ruptured tuberculous pseudoaneurysm of the descending thoracic aorta sec-
ondary to Pott’s disease of the spine. | Card Surg 2012;27:75-77.

. Long R, Guzman R, Greenberg H, Safneck ], Hershfield E. Tuberculous mycotic

aneurysm of the aorta: review of published medical and surgical experience.
Chest 1999;115:522-531.

. Picicheé M, De Paulis R, Fabbri A, Chiariello L. Postoperative aortic fistulas into

the airways: etiology, pathogenesis, presentation, diagnosis, and management.
Ann Thorac Surg 2003;75:1998-2006.

. Eren E, Keles C, Toker ME, Ersahin S, Erentug V, Guler M et al. Surgical treat-

ment of aortobronchial and aortoesophageal fistulae due to thoracic aortic an-
eurysm. Tex Heart Inst | 2005;32:522-528.

. Dorweiler B, Dueber C, Neufang A, Schmiedt W, Pitton MB, Oelert H.

Endovascular treatment of acute bleeding complications in traumatic aortic rupture
and aortobronchial fistula. Eur | Cardiothorac Surg 2001;19:739-745.

. Jones KG, Bell RE, Sabharwal T, Aukett M, Reidy JF, Taylor PR. Treatment of my-

cotic aortic aneurysms with endoluminal grafts. Eur | Vasc Endovasc Surg 2005;29:
139-144.

. Loh Y], Tay KH, Mathew S, Tan KL, Cheah FK, Sin YK. Endovascular stent graft

treatment of leaking thoracic aortic tuberculous pseudoaneurysm. Singapore Med
] 2007;48:¢193-195.

Dogan S, Memis A, Kale A, Buket S. Endovascular stent graft placement in the
treatment of ruptured tuberculous pseudoaneurysm of the descending thoracic
aorta: case report and review of the literature. Cardiovasc Intervent Radiol 2009;
32:572-576.

Labrousse L, Montaudon M, Le Guyader A, Choukroun E, Laurent F, Deville C.
Endovascular treatment of a tuberculous infected aneurysm of the descending
thoracic aorta: a word of caution. | Vasc Surg 2007;46:786—788.

Chiesa R, Melissano G, Marone EM, Marrocco-Trischitta MM, Kahlberg A.
Aorto-oesophageal and aortobronchial fistulae following thoracic endovascular aor-
tic repair: a national survey. Eur | Vasc Endovasc Surg 2010;39:273-279.

Canaud L, Alric P, Gandet T, Ozdemir BA, Albat B, Marty-Ane C. Open surgical
secondary procedures after thoracic endovascular aortic repair. Eur | Vasc
Endovasc Surg 2013;46:667-674.

Setacci C, Chisci E, Setacci F, Ercolini L, de Donato G, Troisi N et al. How to
diagnose and manage infected endografts after endovascular aneurysm repair.
Aorta (Stamford) 2014;2:255-264.

Canaud L, Marzelle ), Bassinet L, Carrié A-S, Desgranges P, Becquemin J-P.
Tuberculous aneurysms of the abdominal aorta. | Vasc Surg 2008;48:1012—1016.


https://academic.oup.com/ehjcr/article-lookup/doi/10.1093/ehjcr/ytaa265#supplementary-data
https://academic.oup.com/ehjcr/article-lookup/doi/10.1093/ehjcr/ytaa265#supplementary-data

