Correction of carotid-jugular traumatic
fistula using a bovine pericardial patch

Corregdo de fistula traumatica carotideo-jugular com pericardio bovino

Werther Souza Sales'?, Fabio Augusto Cypreste Oliveira'?, Fabio Henrique Ribeiro de Souza’,
Handel Meireles Borges Filho?, Juliano Ricardo Santana Santos', Marcelo Luiz Brandao',
Paula Sabrina Araujo Milhomem’, Rodrigo Alves Riemma'

Abstract

Carotid-jugular fistulae are rare, but habitually cause morbidity and mortality. They are often linked with penetrating
trauma, primarily caused by gunshots. This report describes the case of a patient who was the victim of a gunshot
wound to the left cervical area, provoking a carotid-jugular arteriovenous fistula and occlusion of the common carotid
artery. The fistula was corrected by ligature of the internal jugular vein and arteriorrhaphy of the left common carotid
artery with a bovine pericardium patch.
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Resumo

A fistula carotideo-jugular é de ocorréncia rara, porém habitualmente causa morbimortalidade. Esta associada
frequentemente a trauma penetrante, principalmente em razdo de lesdo por projétil de arma de fogo. Relata-se o
caso de um paciente vitima de lesdo por projétil de arma de fogo na regido cervical esquerda, o que provocou fistula
arteriovenosa carotideo-jugular com oclusdo da artéria carétida comum. Foi realizada corregio da fistula com ligadura
da veia jugular interna e arteriorrafia com remendo de pericardio bovino na artéria carotida comum esquerda.
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INTRODUCTION

Traumatic penetrating injuries in the cervical
region are generally complex conditions, especially
when there is vascular injury.' They can be caused
by medium and high-velocity firearm projectiles,
or by knives.? In many cases immediate surgery is
imperative, when there is unquestionable evidence
of vascular injury, manifest as severe external
bleeding, with risk of hypovolemic shock or
upper airway compression. In general, these
events are associated with high rates of morbidity
and mortality.® Traumatic vascular injuries can
manifest as pseudoaneurysms, arteriovenous fistulae,
dissections, occlusions, compressive hematomas and
direct bleeding.* In general, early treatment is of
benefit since delay in diagnosis and treatment can
increase the potential for morbidity and mortality.'
Traumatic carotid-jugular fistulae present clinically
with thrill on palpation and murmur on auscultation,
which may or may not be accompanied by motor
function deficit, which can vary from hemiparesis
to hemiplegia.’ Definitive diagnosis is not generally
a challenge, using color Doppler ultrasonography,
angiotomography, magnetic resonance angiography
or even arteriography.®’ Patients with traumatic
cervical contusions who are at risk of traumatic
cerebrovascular injury should undergo cerebral and
cervical angiotomography. When necessary, digital
arteriography can be used to provide a clearer picture
of the extent of arterial injury.®

Treatment can be administered via percutaneous
access, by embolization or by placement of a covered
stent.”!" Conventional techniques for vascular
repair include identification of the orifice allowing
communication between artery and vein — of which
there is generally only one — followed by a number
of possibilities, including lateral suture, end-to-end
anastomosis, interposition of a vein graft, repair using
patches and ligature.”'> When the common carotid
is occluded, with refilling of the internal carotid,
one possible solution may be to create a subclavian-
carotid graft."

CASE REPORT

The patient was a 40-year-old male who had been
victim of penetrating traumas caused by firearm
projectiles in the left cervical-thoracic region and
the right thigh. On initial assessment the patient
had patent airways, showed signs of left-side
pneumothorax, was hemodynamically instable with
major bleeding from the right thigh and was in a

54 ] Vasc Bras. 2014 Jan-Mar; 13(1):53-57

coma (Glasgow Coma Scale 6). The patient had two
gunshot wounds caused by firearm projectiles: one
to the left cervical region (Zone II) and the other in
the right thigh. After oral endotracheal intubation,
drainage of the left thorax, manual compression of the
wound to the right thigh and volume resuscitation, the
patient was sent to the operating theatre for vascular
exploration of the wound to the thigh, with repair of
the injury to the right femoral vein by venorrhaphy .

The patient was kept in the intensive care unit
during the immediate postoperative period and no
hematoma in the cervical region, active bleeding
or thrill were detected during his clinical course,
so the decision was taken to opt for hemodynamic
stabilization, leaving the cervical surgery for a later
date. When the patient was clinically stable and
had been taken off sedation, physical examination
revealed right-side hemiplegia and a thrill in the
left cervical region. An arteriovenous fistula was
suspected and confirmed by vascular echography with
Doppler (Figure 1). Angiotomography confirmed the
findings and showed occlusion of the left common
carotid, with refilling of the internal carotid in the
cervical region (Figure 2). The patient was then
transferred to the Vascular and Endovascular Referral
Service, where he underwent a left cervicotomy
with correction of the arteriovenous fistula, with
arteriorrhaphy of the common carotid with bovine
pericardium and ligation of the internal jugular vein,
and vacuum drainage (Figure 3).

During the operation, an intense inflammatory
cicatricial reaction was observed, making it difficult
to dissect vascular and neural structures. This meant
that it was not possible to reconstruct the internal
jugular vein and the decision was taken to ligate it.

9©)10/0711211:28:31  ADM TJDR

Figure 1. Color Doppler ultrasound showing an arteriovenous
fistula between the common carotid artery and the left
internal jugular vein.
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Figure 2. Angiotomography with reconstruction (A) demonstrating arteriovenous fistula between left common carotid artery
and left internal jugular vein, distal arterial occlusion and refilling of the internal carotid by retrograde flow. (B) Bone subtraction.

Figure 3. Intraoperative view: left common carotid repaired
and orifice into internal jugular vein identified.

During repair of the carotid injury, after debridement
of the artery edges, it became clear that primary
suture would not be possible and that it would be
necessary to employ a bovine pericardium patch,
30 mm long by 6 mm wide, which procedure was
performed successfully (Figure 4).

The patient progressed satisfactorily, was
discharged from hospital on the third day after
surgery, in good general condition, with neurological
status preserved, free from facial edema, but with
hemiplegia unchanged. At a 20-day follow-up
appointment, color Doppler ultrasound of the carotids
showed the reconstructed artery functioning, free
from stenosis, and with normal flow waves in the
common and left internal carotid arteries (Figure 5).
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Figure 4. Final results of surgery: pericardial patch to left
common carotid artery.
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Figure 5. Postoperative outpatients follow-up Doppler
ultrasound showing normal flow inside the left common
carotid.
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DISCUSSION

Penetrating traumas in the cervical region with
arteriovenous injury are a challenge for vascular
surgeons.'* Treatment is complex and if identification
is delayed, patients’ clinical progress can be
compromised, due to their unfavorable course.?
The major complications caused by this condition
are thrombosis and embolization, with hemispheric
cerebral ischemia, infection and cardiovascular
overload causing congestive heart failure.”'*

In the case described here, the patient first
received care at a different facility, where the
vascular injury was not diagnosed immediately,
probably due to the absence of evidence of an injury
combined with the poor clinical conditions for
conducting examinations. Had there been an obvious
injury and hemodynamic instability, immediate
surgical intervention could have been indicated. In
stable patients, imaging studies could be used to
plan treatment.”> Possible options include vascular
echography, angiotomography, magnetic resonance
angiography or arteriography, and all of them
could be used to plan conventional or endovascular
surgery.® The importance of angiotomography for
managing these cases should not be underestimated,
since it is a less invasive method than arteriography
and offers satisfactory accuracy.

Repair of the carotid-jugular fistula can be
performed with conventional open surgery and the
construction of bypasses, anastomosis, patches,
sutures or ligatures, or with percutaneous methods,
with access via the femoral artery, intraoperative
arteriographic monitoring to confirm prior
arteriographic findings and embolization of the
lesion or placement of a covered stent to exclude
the lesion.'"'? In this case, conventional treatment
was chosen because of the complex anatomy, with
occlusion combined with fistula and refilling at the
carotid bifurcation.

Despite the severe and potentially irreversible
neurological deficit that had already set in, the
decision was taken to conduct surgery to eliminate
the emboligenic site, which could cause hemispheric
cerebral ischemia and worsen neurological status,
with risk of death. The great saphenous vein could
have been used to conduct the repair, with low rates of
thrombosis and infection, but at the cost of increased
time in theater and the need for additional incisions in
the lower limb. Another option for venous patching
is a segment of the ipsilateral internal jugular vein
after ligature, which was not available in this case,
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because of the intense cicatricial reaction. The
bovine pericardium carotid patch offers the following
advantages: reduced surgery time, without the need
for additional incisions; easy handling; good fit to the
suture line, and low rupture rates, although it is less
resistant to infection.'® A subclavian-carotid bypass
was ruled out because the occlusion of the common
carotid artery was not extensive."

A carotid-jugular FAV is an event that demands a
complex hospital structure for treatment and is linked
with significant morbidity and mortality. When
combined with occlusion of the common carotid,
treatment can be safely achieved through ligature of
the jugular vein and arteriorrhaphy of the common
carotid with a bovine pericardium patch, with low
postoperative morbidity.

ACKNOWLEDGEMENTS

It is extremely important to acknowledge certain
people without whom this article could not have
been written nor the surgery it describes performed.
We would therefore like to thank the administrative
staff who provided access to medical records and the
nursing professionals whose work made it possible
to conduct the operation. We are especially grateful
to the patient for having given his permission for
publication of this report on a case from which the
entire team learnt a great deal.

REFERENCES

1. Rutherford. Cirurgia Vascular. Lesdes das Artérias Carotidas e
Vertebrais. 6. ed. Rio de Janeiro: Dilivros; 2007. cap. 70, p. 1006-16.

2. Erkut B, Karapolat S, Kaygin MA, Unlu Y. Surgical treatment of
post-traumatic pseudoaneurysm and arteriovenous fistula due to
gunshot injury. Ulus Travma Acil Cerrahi Derg. 2007;13(3):248-50.
PMid:17978904.

3. Ceviz M, Ates A, Unlui Y, et al. Surgical treatment in traumatic
arteriovenous fistulae (An evaluation of 7 cases). Turk J Vasc
Surg. 2000;3:28-30.

4. Qiao ZR, Shi D. Surgical treatment of complicated traumatic
aneurysm and arteriovenous fistula. Chin ) Traumatol. 2003;6:213-
7.PMid:12857513.

5. Davidovic L, Lotina S, Vojnovic B, et al. Post-traumatic AV
fistulas and pseudoaneurysms. ) Cardiovasc Surg (Torino).
1997;38(6):645-51.

6. Oliveira AF, Kajita D, Garzon RGA, Centola APC, Bosnardo CAP,
Francischelli Neto MF. Tratamento endovascular de pseudo-
aneurisma de cardtida interna em crianca. ) Vasc Br. 2006;5(1):67-
70. http://dx.doi.org/10.1590/51677-54492006000100013

7. Santos Junior EP, Batista RRAM, Oliveira MB, Alves RA, Blois
RR. Pseudoaneurisma de carétida comum secundario a trauma

contuso: opgao de tratamento por cirurgia a céu aberto. ) Vasc
Br. 2011;10(3):261-5.


http://dx.doi.org/10.1590/S1677-54492006000100013

1

—_

15.

16.

Griessenauer CJ, Fleming JB, Richards BF, et al. Timing and
mechanism of ischemic stroke due to extracranial blunt traumatic
cerebrovascular injury. J] Neurosurg. 2013;118(2):397-404.
PMid:23216467. http://dx.doi.org/10.3171/2012.11JNS121038

Du Toit DF, Coolen D, Lambrechts A, De V Odendaal ), Warren
BL. The endovascular management of penetrating carotid
artery injuries: long-term follow-up. Eur J Vasc Endovasc Surg.
2009;38(3):267-72. PMid:19570690. http://dx.doi.org/10.1016/j.
€jvs.2009.05.003

. Hughes DG, Alleyne CH Jr. Rare giant traumatic cervical

arteriovenous fistula in neurofibromatosis type 1 patient. BMJ
Case Rep. 2012;28:53-4.

. DuBose J, Recinos G, Teixeira PG, Inaba K, Demetriades

D. Endovascular stenting for the treatment of traumatic
internal carotid injuries: expanding experience. J Trauma.
2008;65(6):1561-6. PMid:19077655. http://dx.doi.org/10.1097/
TA.0b013e31817fd954

. Coldwell DM, Novak Z, Ryu RK, et al. Treatment of posttraumatic

internal carotid arterial pseudoaneurysms with endovascular
stents. ) Trauma. 2000;48:470-2. PMid:10744286. http://dx.doi.
org/10.1097/00005373-200003000-00016

. Camargo O, Felizzola LR, Chrispim ACG, Simdes CRC, Marcondes

MEF, Aratijo MP. Enxerto subclavio-carotideo como método de
tratamento na obstrugdo da artéria carétida comum. J. vasc.
Bras. 2010;9(1):78-81.

. Yasa H, Gokalp O, Giines T, et al. [Traumatic extracranial

carotico-juguler fistulation]. Ulus Travma Acil Cerrahi Derg.
2009;15(3):228-31. PMid:19562543.
Aun R, Tozzi F, Wolosker N, Bechara M), Alber MTV. Arteriografia

nos ferimentos dos membros sem manifestagoes clinicas de lesdo
vascular. Cir Vasc Ang. 1988;4(3);19-24.

Miyamotto M, Del Valle CE, Moreira RCR, Timi JRR. Resisténcia
tensional do pericardio bovino fixado em glutaraldeido
comparada com a da veia safena magna. ) Vasc Bras. 2009;8(2):103-
11. http://dx.doi.org/10.1590/S1677-54492009000200003

Werther Souza Sales, Fabio Augusto Cypreste Oliveira et al.

Correspondence

Werther Souza Sales

UFG- Cirurgia vascular

Rua C55, 451 - Apto. 502, Edificio Belville
CEP 74305-440 - Goiania (GO), Brazil
Fone: +55 (62)8117-8919

E-mail: werther_2006@yahoo.com.br

Author’s information

WSS é Cirurgiao Vascular, entdo Médico-Residente do Servigo de
Cirurgia Vascular do Hospital das Clinicas da Universidade Federal de
Goias (HGUFG).

FACO é Angiorradiologista e Cirurgido Vascular e Endovascular,
Preceptor no Hospital das Clinicas da Universidade Federal de Goias
(HC-UFQG).

FHRS é Angiorradiologista e Cirurgido Vascular e Endovascular,
Preceptor no Hospital das Clinicas da Universidade Federal de Goias
(HC-UFG).

HMBF é Médico graduado pela Universidade Federal de Goias (UFG).
PSAM é Cirurgia Vascular, entdo Médica-Residente do Servico de
Cirurgia Vascular do Hospital das Clinicas da Universidade Federal de
Goias (HGUFG).

JRSS é Médico-Residente do Servico de Cirurgia Vascular do Hospital
das Clinicas da Universidade Federal de Goias (HG-UFG).

RAR é Médico-Residente do Servico de Cirurgia Vascular do Hospital
das Clinicas da Universidade Federal de Goias (HG-UFG).

MLB é Cirurgiao Vascular, Preceptor e Chefe do Servigo de Cirurgia
Vascular e Endovascular do Hospital das Clinicas da Universidade
Federal de Goias (HC-UFG).

Author’s contributions

Conception and design: WSS, FACO, FHRS, HMBF, PSAM, JRSS, RAR,
MLB

Analysis and interpretation: WSS, FACO, FHRS, HMBF, PSAM, JRSS,
RAR, MLB

Data collection: HMBF, PSAM, JRSS, RAR

Writing the article: WSS, FACO, FHRS, HMBF, PSAM, JRSS, RAR, MLB
Critical revision of the article: WSS, FACO, FHRS, HMBF, PSAM, JRSS,
RAR, MLB

Final approval of the article®: MLB, FACO, FHRS

Statistical analysis: N/A

Overall responsibility: WSS, MLB, FACO, FHRS

Obrained funding: None.

*All authors have read and approved of the final version of the article
submitted to ) Vasc Bras.

J Vasc Bras. 2014 Jan.-Mar; 13(1):53-57 57


http://dx.doi.org/10.3171/2012.11.JNS121038
http://dx.doi.org/10.1016/j.ejvs.2009.05.003
http://dx.doi.org/10.1016/j.ejvs.2009.05.003
http://dx.doi.org/10.1097/TA.0b013e31817fd954
http://dx.doi.org/10.1097/TA.0b013e31817fd954
http://dx.doi.org/10.1097/00005373-200003000-00016
http://dx.doi.org/10.1097/00005373-200003000-00016
http://dx.doi.org/10.1590/S1677-54492009000200003

