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Abstract

Purpose to describe a case of posttraumatic extracranial internal carotid artery pseudoaneurysm,
surgically treated and to review the experiences of major referral centers. Case Report: a 21-year-old man
presented with a numeros stab wounds of the right side of the neck and chest and bleeding. Urgent
operation was performed, total aneurysmectomy with end to end anastomosis of internal carotid artery
was successfully performed. In postoperative period patien was at cerebral coma for 17 days. After
discharge patient had symptoms of neurological complication wich performed by brachial plexitis.
Conclusions: open surgery remains may be the gold standard for the treatment of extracranial internal
carotid artery pseudoaneurysms in terms of patency and reduced risk of adverse complications;
endovascular procedures may, in selected cases, provide a valuable additional tool in the armoury of the
physician.
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Introduction

Extracranial internal carotid artery (ICA) aneurysm is a rare pathology, which according to
various authors occurs in 0.1-2.0%, and accounts for 4.0% of all peripheral aneurysms [* 2,
Surgical interventions due to ICA aneurysms account for 0.2-5.0% of all interventions on the
ICA Bl, Post-traumatic extracranial ICA aneurysms have a particularly low incidence ™. The
most common etiological factors for the development of ICA aneurysms include:
atherosclerosis, infection, traumatic injury, systemic connective tissue lesions, fibromuscular
dysplasia and previous surgery in this area [,

Extracranial ICA aneurysms may be asymptomatic, at the same time as cases with clinical
symptoms are often accompanied by neurological manifestations . The increasing of
aneurysm size is associated with a high risk of thromboembolic events and, as a consequence
of neurological deficit, cranial nerve compression and, less frequently, rupture [,
Conservative treatment can be indicated as first-line therapy in asymptomatic patients, while
surgical treatment is the «gold» standard and is determined by the etiology, size and location
of the aneurysm 81,

The surgical management aims to prevent the most severe and life-threatening complications,
including embolism and rupture of aneurysm [®l. Open surgical interventions for ICA
aneurysms demonstrate the best treatment results both within 30 days and in the long-term
period 1%, With the active development of endovascular treatment ICA stenting can be
considered as an alternative to open intervention, but only in some clinical cases [*4, however,
long-term results of endovascular interventions are not described in the literature.

In order to the rarity of this pathology, peculiarities of the clinical course, diagnosis and
surgical treatment, we consider expedient to share the following clinical case-report.

Case presentation

The 21-year-old man 30.11.2018 was admitted to the emergency department of Lviv Clinical

Municipal Communal Emergency Hospital presenting with signs of hemorrhagic shock and a

tight bandage around his neck.

From anamnesis: on 30 November 2018 at 5 p.m. the patient suffered multiple stab wounds of

the right side of the neck and chest.

Obijectively: consciousness, memory, orientation in time and space are preserved. The skin is

pale, vesicular breathing, hemodynamically — a tendency to hypotension. Complete blood

count: erythrocytes — 2.8x10'%/l, hemoglobin — 84 g/L, white blood cells — 6.8x10%I,

eosinophils — 2%, stab leukocytes — 10%, segmented leukocytes — 60%, lymphocytes — 22%,
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monocytes — 6%, erythrocyte sedimentation rate — 21 mm/h.
Biochemical blood test: glucose — 4.9 mmol/L, total bilirubin

— 11.4 mmol/l, creatinine — 89.0 mmol/l, aspartate
aminotransferase — 16.0 U/L, alanine aminotransferase —
11.0 U/L. Coagulogram: prothrombin time - 207,

prothrombin index — 80%, total fibrinogen — 4.44 g\l
hematocrit — 0.29, ethanol test — negative, soluble fibrin-
monomer complexes — negative.

Based on the anamnesis, objective examination and laboratory
studies, the diagnosis «Multiple stab wounds of the head,
neck, chest, upper extremities, hemorrhagic shock» has been
confirmed.

30.11.2018 the patient was urgently taken to the operating
room and together with vascular surgeons the surgical
operation — wound revision, bleeding control was performed.
Protocol of operation: application of antiseptic solution on the
operating area. After removing the bandage, bleeding was
revealed from the area of the stab wound near the corner of
the jaw. The incision of soft tissues along the anterior border
of the sternocleidomastoid muscle was performed. The
common carotid artery and its bifurcation were mobilized,
without signs of damage. Wound canal without signs of
bleeding. Small branches of the jugular vein were ligated,
hemostasis was achieved by electrocoagulation. Surgical
wound debridement. Wound drainage. During the revision of
chest wounds penetrating injuries of the pleural cavity and
mediastinum were not detected. Suturing of wounds. Aseptic
bandage.

In the postoperative period the patient’s general condition has
remained severe. Mechanical ventilation has been continued.
The X-ray examination of the chest was performed
01.12.2018: lung tissue and pleural cavity without signs of
post-traumatic damage (Fig.1).
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Fig 1: X-ray examination of the chest

03.12.2018 the general condition of the patient worsened, the
neurological deficit increased, consciousness — coma |.

On head computed tomography (CT) from 03.12.2018: signs
of ischemic lesions in the pool of the terminal branches of the
right middle cerebral artery (MCA) — hypodensive areas of
ischemia, 20.0x9.0 mm, 10.0x8.0 mm in diameter (Fig. 2).
Intensive conservative therapy has been continued.
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Fig 2: Head CT scans

On head and neck CT with contrast enhancement from
04.12.2018 (Fig. 3-7): on the right side distal of the common
carotid artery bifurcation a clearly contoured area of contrast
accumulation, 15.0x30.0 mm in diameter, is visualized
(pseudoaneurysm of the ICA).
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Fig 4: Head and neck CT with contrast enhancement. Sagittal view
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Fig 5: Head and neck CT with contrast enhancement. 3d
reconstruction, posterior-oblique view

Fig 6: Head and neck CT with contrast enhancement. 3d
reconstruction, side view

Fig 7: Head and neck CT with contrast enhancement. 3d
reconstruction, frontal view

04.12.2018 an emergency operation was performed: resection
of a post-traumatic ICA aneurysm with formation of ICA
anastomosis by «end to end». Protocol of operation:
application of antiseptic solution on the operating area. The
sutures were removed. Common, external and internal carotid
arteries were mobilized. A pulsating formation (post-
traumatic ICA aneurysm), 3.0x3.0 cm in diameter, was found
in the upper left corner of the wound (Fig. 8). Systemic
heparinization (5.000 units of unfractionated heparin). ICA
was mobilized within 4.0-5.0 cm distal of the bifurcation.
After clamping ICA, pseudoaneurysm was resected. At a
distance of 3.5-4.0 cm from the bifurcation of the carotid
arteries an oblique defect of the ICA was revealed with the
incised of the artery lumen by two thirds and partial dissection
of the distal intima (Fig. 9). The injured edge of the vessel
was excised and the ICA anastomosis by «end to end» was
performed using polyprolene suture 6/0. Blood flow to the
brain was restored (Fig. 10). Hemostasis. Wound drainage.
Suturing of the wound. Aseptic bandage.
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Fig 8: Intraoperative foto: pulsating formation (post-traumatic ICA
aneurysm)
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Fig 10: Intraoperative foto: the blood flow through ICA is restored


http://www.thepharmajournal.com/

The Pharma Innovation Journal

In the postoperative period the patient's general condition
remained severe. Consciousness — coma . Tracheostomy was
performed. The patient was in the intensive care unit. The
neurological deficit regression and the general condition
improvement occurred 20.12.2018. The duration of cerebral
coma was 17 days.

21.12.2018 the patient was transferred to the general surgical
department. Neurological deficit of the humeral plexus and
facial nerve was confirmed during the hospital stay. As a
consequence of post-traumatic lesions of the peripheral nerves
of the left upper extremity traumatic left-sided brachioplexitis
was diagnosed, with severe monoparesis, which was
manifested by limited abduction of the left shoulder. Facial
nerve damage was characterized by clinical difficulties during
swallowing, limited opening of the oral cavity and asymmetry
of the nasolabial folds. 02.01.2019 the patient was discharged
for outpatient treatment and further rehabilitation.

On March 20, 2019 at the State Institution «Romodanov
Neurosurgery Institute National Academy of Medical
Sciences of Ukraine» the patient underwent surgery:
neuroticization of the suprascapular nerve by a branch of the
accessory nerve to the lower parts of the trapezius muscle on
the left side. In the postoperative period on the background of
active rehabilitation, significant positive dynamics of left-
sided brachioplexitis was observed with almost complete
recovery of movements of the left upper extremity. The
clinical course of post-traumatic neuritis of the facial nerve
was also with positive dynamics.

At follow-up within 6 and 12 months signs of minor residual
neurological deficit of the left upper extremity and facial
nerve are persisted. The patient is currently under observation.
Thus, the disadvantages of this clinical case included absence
of detailed examination of the damaged area during patient’s
admission:

Auscultation of the carotid arteries (systolic murmur over
the site of arterial damage);
High-quality  ultrasound

extracranial carotid arteries;
CT or MRI angiography of the vessels of the neck;
Insufficient ICA mobilization at the first surgery.

duplex examination of

Our observation confirms the thesis of native and foreign
authors that open surgery — post-traumatic ICA aneurysm
resection and blood flow restoration through the ICA by
«end-to-end» anastomosis formation is an effective method of
treatment in patients with this complication.

Discussion

Aneurysms of the extracranial ICA are uncommon and are
defined as a local increase in diameter of more than 50%
compared to the reference values of ICA (0.55 £ 0.06 cm in
men; 0.49 + 0.07 in women) 6],

Today one of the largest scientific works about ICA
aneurysms is Kraemer CJ at al. review publication, published
in 2019, which presents data from 531 cases (M. According to
this review, the Mayo Clinic has the most experience in
treating of this pathology. Fankhauser GT et al. presented the
experience of treating 141 ICA aneurysms in 132 patients
over 15 years 2. Also worth mentioning are 67 cases from
the Texas Heart Institute published in 2000 by El-Sabrout R
and Cooley DA 31,

Aneurysms of the extracranial part of the ICA can be
classified according to etiology into true and
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pseudoaneurysms. The last ones are usually the result of
trauma or previous surgical interventions on the ICA and
account about 14% of all ICA aneurysms [l The most
common causes of true aneurysms are atherosclerotic lesions
or fibromuscular dysplasia. Atherosclerotic aneurysms usually
appear in patients aged 50-70 years with a male to female
ratio of 1.9:1.0 14, The most frequent manifestation of the
extracranial ICA aneurysm is focal neurological deficit; the
clinic of compression of cranial nerves is less commonly
described %1, Spontaneous progression of the aneurysm size
can lead to thromboembolism and, as a result, ischemic stroke
or rupture and massive bleeding. The main principle of
conservative treatment is the anticoagulation or antiplatelet
therapy 51,

However, in many cases, conservative treatment is ineffective
or even dangerous because of the risk of bleeding. Most
publications describe the benefit of open surgical treatment
with  revascularization  after  aneurysm  resection.
Reconstruction is performed by aneurysmectomy with
anastomosis formation by «end-to-end», aneurysm resection
with interposition grafting by prosthetic or autologous vein,
ICA ligation is also used as a last resort for aneurysm rupture
to stop bleeding.

In recent years, the use of an endovascular approach for the
treatment of patients with ICA aneurysms has been described.
Endovascular treatment may be the method of choice in
patients with true ICA aneurysms without severe kinging and
with the most distal location of the aneurysm [+ 11,

In most other clinical cases, and especially in patients with
ICA pseudoaneurysms, open surgery is the «gold» standard.
Among the relative disadvantages of the last one we can
mention the higher frequency of cranial nerve damage. In
particular, a group of authors from the Texas Center describes
a total mortality/major stroke rate of 9.0%, and the incidence
of cranial nerve damage — 6.0% (31,

Conclusions

1. In patients after traumatic injuries of the neck ICA
pseudoaneurysm may develop, which can cause fatal
bleeding or irreversible neurological deficit.

2. If neck vascular injury is suspected, auscultation of the
extracranial carotid arteries (systolic murmur over the site
of injury), duplex ultrasound, CT or MRI angiography of
the neck should be performed as soon as possible.

3. An effective method of surgical treatment of post-

traumatic ICA aneurysm includes its resection with blood
flow restoration through the ICA, which is confirmed by
this clinical case.
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