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Summary
An 83-year-old man presented 4 years after right 
carotid endarterectomy (CEA) with an infection of his 
prosthetic Dacron patch. Initial scans (CT angiogram 
and whole body labelled white cell scan) were clear 
with no infection or collection noted. Systemically, the 
patient presented well with no recorded fevers. With 
an occluded left internal carotid artery and severely 
stenosed vertebral arteries, surgery presented a high 
risk of major stroke due to the lack collateral supply and 
this was discussed extensively. The patient subsequently 
declined surgical management, and he was monitored 
closely on an outpatient basis. He presented again a year 
later with ongoing haemoserous ooze from the CEA site. 
Subsequently a two-stage procedure was performed, 
where initially a stent was inserted, followed by patch 
excision and debridement. A muscle flap was then 
mobilised over the opening. This new approach to carotid 
patch infections should gain traction over time as a safer 
alternative for high-risk patients.

Background
Although carotid prosthetic patch infections are 
rare, they are associated with high rates of morbidity 
and mortality when they do occur. Therefore, a high 
degree of suspicion is needed when patients present 
with discharge or swelling from an old endarterec-
tomy site. Interestingly, these patients can present 
systemically well with negative skin swabs, while 
still harbouring a patch infection. This is the first 
case to describe a carotid patch infection presenting 
4 years after initial endarterectomy, with an atyp-
ical organism grown on culture. The definitive 
treatment involves removing the infected patch and 
reconstructing the artery, but patient factors will 
determine whether a redo surgery is appropriate. 
A two-stage procedure involving stenting, excision 
of the infected patch and muscle flap mobilisation 
was used in this patient due to his high risk, and this 
should be considered a viable alternative in high-
risk patients.

Case presentation
An 83-year-old man who underwent a right carotid 
endarterectomy (CEA) with a Dacron patch in 
2011 following an ipsilateral right hemispherical 
transient ischaemic attack, presented 4 years later 
in 2015, with bleeding and pus discharging from a 
sinus tracking down to the wound. His background 
included a 3-year history of left internal carotid 
artery (ICA) occlusion with bilateral high-grade 

vertebral artery stenosis of more than 70%. He 
had a left hemispherical stroke in 2008 and a long-
standing history of hypertension for which he takes 
two antihypertensive medications.

In September 2015, the patient reported a 
12-month history of discharge from his CEA scar, 
initially managed by his general practitioner with 
local dressings and oral antibiotics. Examination 
revealed a sinus at the distal end of his scar that 
was expressing haemoserous fluid. No underlying 
fluctuant collection was palpable, but the over-
lying region was mildly tender with no surrounding 
erythema. The patient was haemodynamically 
stable and did not exhibit any fevers or rigours. 
A CT angiogram  (CTA) demonstrated a mural 
atheroma at the right proximal ICA with no pseu-
doaneurysm or collection noted. A whole body 
labelled white cell study with positron emission 
tomography  (PECT)/CT (technetium colloid) was 
normal with no objective evidence of graft infection 
related to the previous CEA. Surgical management 
was offered, but the patient declined. Consequently, 
the wound was monitored closely in the outpatient 
clinic, and he was managed on broad-spectrum 
antibiotics for 12 weeks.

The patient presented again  to the vascular 
department in June 2016 after he noted approxi-
mately 500 mL of haemoserous liquid discharging 
from the inferior portion of his CEA wound. He 
was subsequently admitted and investigated with 
another CTA scan. The CTA demonstrated some 
irregularity of the proximal right ICA at the region 
of surgical interest, with mild enhancement of the 
surrounding soft tissue. But there was no definite 
evidence of a pseudoaneurysm formation or dissec-
tion. The left ICA remained completely occluded 
with a complete circle of Willis. However, the 
carotid duplex scan demonstrated a sinus tract 
extending down to the anterior inferior margin of 
the Dacron carotid patch (figure 1A, B). There was 
a focal outpouching in the contour of the inferior 
aspect of the lumen covered by the patch. A Tc-99m 
labelled leucocyte scan supplemented with localised 
planar single photon emission computed tomog-
raphy (SPECT)-CT of the neck demonstrated active 
infection in the soft tissue of the sinus track at the 
right upper neck with involvement of the anterior 
aspect of the right CEA patch just superior to the 
hyoid bone (figure 2A, B).

Treatment
With an occluded left ICA and high-grade bilat-
eral vertebral stenosis, in our opinion, the patient 
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had a high risk of perioperative stroke if surgical intervention 
was attempted. However, after yet another episode of bleeding 
from the wound, surgical treatment was deemed necessary. In 
the interim, although wound swabs returned with normal skin 
flora, he was treated with intravenous antibiotics. The patient 
underwent a two-stage procedure where first, the right ICA 
was stented with two overlapping covered stents. A covered 
stent is composed of a metal stent covered by graft material, 
this surrounding graft material provides a direct barrier against 
tissue ingrowth and inhibits re-stenosis of the vessel. Using 
a right femoral approach, the right ICA was cannulated, an 
outpouching area of the lower part of the patch was clearly 
visualised and revealed the area of bleeding (figure  3A). Two 
self-expanding covered stents, the Fluency Plus Endovascular 
Stent Graft 10×30 mm (BARD Peripheral Vascular, Tempe, 
Arizona, USA) and the GORE VIABAHN Endoprosthesis with 
Heparin Bioactive Surface 10×25 mm (W  L Gore & Associ-
ates,Flagstaff, Arizona, USA), were deployed over a Hi-torque 
Supra Core guide wire with microglide coating, 0.035’, 300 cm 
length (Abbott Vascular, Santa Clara, California, USA) in the 
ICA placed beyond the site of the sinus (figure 3B). The arterial 
puncture site was sealed with a 7 Fr Cordis EXOSEAL Vascular 
Closure Device (Cordis, Johnson & Johnson Company, Miami 
Lakes, Florida, USA).

The patient then underwent an open surgical exposure of 
the carotid artery using a standard anterior cervical approach 
under general anaesthesia. The common carotid artery, external 
carotid artery and ICA were exposed and controlled. The sinus 

was then followed down to the proximal aspect of the carotid 
patch (figure  4A,  B). This was removed and the immediate 
carotid artery was debrided to the healthy wall. Intraoperatively, 
a sample of the immediate carotid artery wall was sent for urgent 
Gram  stain; no white cells or bacteria were found to indicate 
infection. The underlying covered stents were visualised in the 
healthy carotid artery. After a washout with 0.9% saline solu-
tion, the sternocleidomastoid muscle was mobilised and secured 
over the exposed covered stent-graft (figure 4C). The platysma 
and the skin were then closed over a drain (figure 4D).

Outcome and follow-up
Postoperatively, the patient was monitored in the Intensive Care 
Unit (ICU) and continued on lifelong dual antiplatelet therapy. 
The excised graft tissue grew Klebsiella pneumoniae and the 
patient commenced 2 weeks of intravenous piperacillin and tazo-
bactam and was discharged on lifelong oral antibiotics (combi-
nation of amoxicillin and clavulanic acid) after consultation 
with the infectious diseases team. A colour Doppler duplex scan 
performed the day after the procedure confirmed optimal stent 
apposition, with no endoleak, outpouching or bleeding point. 
The patient was discharged home 4 days after the procedure. 
No major adverse cerebrovascular event occurred at the 30-day 
follow-up.

Discussion
Carotid patch infection is a serious complication of CEA, with a 
risk of morbidity as high as 29%.1 2 Fortunately, it is a rare occur-
rence with only 130 cases having been reported in the literature,3 

Figure 1  (A, B) Carotid duplex scan confirmed a sinus tract extending 
down to the anterior inferior margin of the Dacron carotid patch.

Figure 2  Tc-99m labelled leucocyte scan showed active infection 
in the soft tissue, with involvement of the anterior aspect of the right 
carotid endarterectomy (CEA) patch in both coronal (A) and axial 
(B) views.
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affecting roughly 1% of all synthetic CEA patch repairs. The 
incidence of Dacron patch infection is quoted to be even lower, 
at 0.25%–0.5%.1

While it is possible to repair the carotid artery primarily 
post-CEA, patch closure is recommended as it markedly reduces 
re-stenosis rates, perioperative carotid thrombosis and frequency 
of ipsilateral strokes.4 Both vein patch closures and bovine peri-
cardium patches are available, in addition to prosthetic patches. 
The decision to use a prosthetic Dacron patch is unlikely to have 
negatively influenced the outcome for this patient. No significant 
difference in wound infection, stroke, arterial occlusion/rupture 
or recurrent arterial stenosis has been found between prosthetic 
and vein patch closures.5 Similarly, there are equivalent rates of 
infection, perioperative bleeding and outpouching formation 
between bovine pericardial patch closure and Dacron patch 
use.6 Because of the relative ease of sourcing prosthetic patches, 
vein patch use has declined for initial CEA and is used more 
frequently when required (ie, infection, redo carotid surgery).

Not surprisingly, the main organisms cultured from carotid 
patch infections are Gram-positive organisms—predominantly 
Staph aureus, Staph epidermidis or Pseudomonas.7 However, 
our patient grew K. pneumoniae on the excised Dacron patch, 
an organism that has not been previously associated with patch 
infections.

Due to the high risk of mortality associated with redo surgery 
after CEA, the focus should be on prevention. Reoperation after 
CEA is associated with higher rates of haemorrhage, stroke and 
nerve injury that is likely related to the adhesions and scarring 
obscuring the pre-existing anatomy.8 Branches of the vagus nerve 

and its branches (recurrent and superior laryngeal nerves) are 
particularly at risk of injury from direct trauma (cauterisation, 
clamping) or retraction as it lies posterolaterally in the carotid 
sheath. Injury will manifest itself as vocal hoarseness or loss of 
an effective cough mechanism. If a high carotid bifurcation is 
required, the hypoglossal and glossopharyngeal nerve are at risk 
of injury. Injury to the hypoglossal nerve will cause deviation 
of the tongue to the ipsilateral side, leading to mastication and 
speech impediments. Glossopharyngeal nerve injury manifests as 
dysphagia due to paralysis of the middle pharyngeal constrictor 
muscles. A branch of the glossopharyngeal nerve (nerve of 
Hering) innervates the carotid sinus and if extensive carotid 
bifurcation dissection is performed, can be injured and lead to 
bradycardia and hypotension intraoperatively. The marginal 
mandibular branch of the facial nerve runs along the inferior 
aspect of the ear, and is at risk during high incisions. Injury leads 
to an ipsilateral smile due to injury to the orbicularis oris muscle.

Possible prophylactic measures to consider include a preop-
erative course and a longer postoperative antibiotic course in 
diabetic or immunocompromised patients, adherence to strict 
sterile surgical techniques, CEA by eversion technique, avoid-
ance of prolonged cervical drains and encouragement of good 
dental hygiene postoperatively.9

While our patient presented with a chronic draining sinus, clin-
ical presentations may be diverse, ranging from patch ruptures 
and haemorrhage to neck swelling to asymptomatic pseudoaneu-
rysms. The treatment options involve either:
1.	 Patch preservation with simple debridement. Twenty 

per  cent of reported cases in the literature (26 patients) 

Figure 3  (A) Initial angiography demonstrated an outpouching at the lower end of the patch. (B) Poststent insertion the angiogram was repeated, 
demonstrating arterial flow through the stent.
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did not have the infected prosthetic patch excised. A long 
course of antibiotics was administered instead, and in 
seven cases, patients had muscle flap coverage.10 Three 
patients were found to suffer a re-infection on follow-up. 
In 5% of cases (six patients), no debridement occurred and 
a covered stent was inserted. Within the short follow-up 
period of 24 months, no re-infection occurred. Retaining 
the infected patch is not optimal; therefore, this approach 
is usually reserved for high-risk patients who are unable to 
undergo a redo CEA. Interestingly, a case series of 25 CEA 
graft infections found similar long-term results with patch 
preservation and patch excision.11 However, with a follow-
up period ranging from 1 month to 7 years, it is difficult to 
ascertain long-term sequelae.

2.	 Complete patch removal and ligation of the carotid. Only 
seven cases of carotid ligation and postpatch excision exist 
in the literature.3 One patient suffered a postoperative stroke 
within 30 days of the procedure, which is consistent with the 
40% stroke risk associated with carotid ligation performed 
during trauma. Of the seven patients with carotid ligation, 
none presented again with infection. While not ideal, carotid 
ligation is a possibility as a last resort, provided the contralat-
eral ICA is patent and the circle of Willis is complete.

3.	 Complete patch removal and reconstruction of the artery. In 
75% of cases, patients underwent patch excision, the current 
definitive treatment for prosthetic patch infections.3 The 

subsequent patch site was reconstructed via autologous vein 
patch, vein bypass, primary closure, native artery bypass, 
allograft bypass or prosthetic patch/bypass. The subsequent 
results indicate that prosthetic reconstruction should be 
avoided. Seven out of the 10 patients returned with a re-in-
fection within 24 months, while one patient suffered a fatal 
stroke in the perioperative period. Arterial reconstruction 
via direct closure, venous or arterial graft/bypass is relatively 
successful with 10% suffering a stroke or passing away. From 
the remaining 75 patients, 7% returned with a late infection.

4.	 Carotid stenting, followed by patch excision and muscle 
flap reconstruction. A 2016 flagship paper described a 
hybrid approach to carotid prosthetic patch infections.12 
The three-step approach involves inserting a stent, followed 
by surgical debridement and removal of the infected patch 
with, or without, a muscle flap. A topical negative pressure 
dressing then covers the subsequent wound to promote 
wound granulation and subsequent healing. Six patients 
were treated successfully, with one requiring a revision to 
create a sternocleidomastoid flap to achieve full coverage 
of the wound. At the 5-year follow-up, one patient had an 
asymptomatic carotid stenosis, but otherwise no negative 
sequelae were noted.

Perhaps due to the rarity of this complication, no standard 
management protocol has been set for carotid patch infections 
and therefore management usually depends on each individual 

Figure 4  (A) Intraoperative exposure of the common carotid, external carotid and internal carotid was performed. (B) The surgical wound was 
then dissected down to the proximal end of the carotid patch. (C) Subsequently, the sternocleidomastoid muscle was mobilised and secured over the 
covered stent. (D) The platysma and muscle were closed over the drain.
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surgeon’s expertise and judgement. The literature suggests in 
certain systemically well patients, who are at a high risk for open 
surgery, a simple debridement with, or without, a stent inser-
tion may be appropriate. Patient selection is easier in hindsight 
once this strategy has been successful, but it is still difficult to 
predict the infection course preoperatively. However, if there is 
an anastomotic haemorrhage, systemic sepsis or outpouching, 
understandably, surgical intervention must be organised. Prior 
to any treatment option, if time permits, extensive extracranial 
and intracranial circulation should be evaluated using CTA and/
or MR angiogram.

Carotid stent infections are rare, with only four cases reported 
in the literature,13 but they are a serious complication when they 
do occur. Once infected, stents act as a medium for bacteria 
to attach to the arterial wall, causing arterial wall destruction, 
thrombosis formation and eventual wall thinning and pseudo-
aneurysm. This results in both septic embolisation, arterial wall 
rupture and significant mortality. Management involves antibi-
otics, and removal of the infected stent is recommended. Little 
exists in the literature regarding the likelihood of covered stents 
picking up infection from an infected CEA patch site. In this 
case, our patient was commenced on lifelong antibiotics and 
remained infection-free at 1 month follow-up.

After failing intravenous antibiotic therapy, the patient was 
found to be actively bleeding from the wound site on the ward. 
Therefore, surgical intervention was required to control the 
bleeding and control the infection. In this patient with a chron-
ically occluded left ICA and highly stenotic vertebral arteries, 
clamping the right ICA for patch excision and reconstruction 
would have been wrought with danger, carrying a high risk of 
debilitating stroke. Evidently, ligating the ICA was out of the 
question. Extensive discussions were held in multidisciplinary 
meetings, with final consensus being the three-stage proce-
dure described above,  that negated the risk associated with 

ICA clamping. By inserting a stent graft, an intraluminal seal 
is created, covering the anastomosis and allowing the infected 
patch to be safely excised without the need for carotid clamping 
or ligation.

This is the only case in the literature describing a Dacron patch 
infection occurring over 4 years post-CEA. To our knowledge, it 
is also the only reported case involving K. pneumoniae as the 
primary infective organism.
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Learning points

►► Carotid patch infections are a rare, but serious complication 
of carotid endarterectomies (CEAs).

►► A high degree of suspicion is needed for patients presenting 
with discharge or swelling from a previous CEA site. These 
patients can present systemically well with negative skin 
wound swabs, but this does not exclude a patch infection.

►► Dacron infections can present more than 4 years following 
the initial procedure.

►► Treatment is case dependent, but definitive treatment 
involves removing the infected prosthetic patch with artery 
reconstruction. Patient factors will determine whether redo 
surgery is appropriate.

►► Prosthetic reconstructions should not be attempted.
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