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Case Report

Surgical Position, Cause of Extracranial Internal
Carotid Artery Dissection, Presenting as Pourfour
Du Petit Syndrome: Case Report and Literature
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ABSTRACT
Dissection of the internal carotid artery is a rare cause of stroke overall, but causes 22% of strokes in younger patients. A common clinical
presentation is as Claude Bernard Horner syndrome. We report a craniotomy with 30 degrees rotation of the neck (standard position) in a
patient with no major risk factors for carotid dissection, who showed a Pourfour du Petit syndrome due to a dissection of the internal carotid
artery. To the best of our knowledge, this is the first reported case in which a common surgical position causes an internal carotid artery
dissection in a patient without relevant risk factors. The presentation with Pourfour du Petit syndrome is extremely unusual.
Keywords: Carotid dissection, Pourfour du Petit syndrome, Neck rotation

ÖZ
İnternal karotid arter diseksiyonu genel olarak inmenin nadir bir nedenidir ama daha genç hastalarda inmelerin %22’sine neden olur. Sık
görülen bir klinik sunum Claude Bernard Horner sendromudur. Karotid diseksiyon için majör risk faktörleri olmayan ve boynun 30 derece
rotasyonuyla (standart pozisyon) kraniyotomi yapılan bir hastada internal karotid arter diseksiyonu nedeniyle Pourfour du Petit sendromu
gelişmesini sunuyoruz. Bildiğimiz kadarıyla bu ilgili risk faktörleri olmayan bir hastada sık kullanılan bir cerrahi pozisyonun internal karotid arter
diseksiyonuna neden olduğu ilk bildirilen olgudur. Pourfour du Petit sendromu ile birlikte durum son derece nadirdir.
ANAHTAR SÖZCÜKLER: Karotid diseksiyonu, Pourfour du Petit sendromu, Boyun rotasyonu

Introduction
Carotid artery dissection is a rare cause of stroke. Although
responsible for only about 2.5% of all strokes, it accounts for
up to 22% of strokes in younger patients. The most common
age group is between 35 and 50 years old, with a distinct peak
incidence in the fifth decade; the prevalence is similar in both
sexes. Extracranial internal carotid artery (ICA), from the carotid
bulb to the cranial base, is more vulnerable to dissection
compared to the intracranial portion; the most frequent
dissection is 2-3 cm distal to the carotid bulb. The dissection
can be classified as spontaneous or traumatic. Intrinsic
factors associated with or predisposing to spontaneous
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dissection include the following: aortic root dilation, bicuspid
aortic valve, increased arterial compliance and arterial wall
stiffness, elevated CRP levels, fibromuscular dysplasia, genetic
factors, hypertension, hypercholesterolemia; and connective
tissue diseases (e.g., Ehler-Darlos syndrome type lV, Marfan
syndrome, autosomal dominant polycystic kidney disease,
osteogenesis imperfecta, alpha 1 antitrypsin deficit) (1, 5, 14,
25).
Traumatic dissection can occur by direct blow to the neck
or by hyperextension, rotation or lateroversion of the neck.
Sometimes the trauma is so mild that it is misclassified as
spontaneous dissection. Minor traumas reported in literature

Turk Neurosurg 2015, Vol: 25, No: 4, 666-669

Villalba Martinez G. et al: Extracranial Internal Carotid Artery Dissection

include vomiting, painting a ceiling, a long telephone
conversation, riding a roller coaster, and practicing yoga.
Among the iatrogenic causes reported in literature are neck
manipulations in anesthetized patients, aspiration with fine
needles, and postcardiac resuscitation. Infection, particularly
in the respiratory system, has been implicated as a trigger for
carotid artery dissection (2, 6, 7, 10-13, 15, 17, 18, 23).

patient in supine position, head slightly hyperextended
and lateralized to the left 30 degrees. We performed a right
frontotemporal craniotomy, dissected the Sylvian valley and
exposed the aneurysm. The right middle cerebral artery was
temporarily clipped for 18 minutes and then definitively, with
two clips. The surgery lasted 5 hours. No anesthesiological or
neurophysiological problems were detected (Figure 2).

A large percentage of patients with carotid artery dissection
are asymptomatic. In symptomatic patients, the clinical
manifestations may be due to local complications. Facial or
neck pain is the most common symptom and usually the first
to appear, partial Claude Bernard Horner syndrome (CBHS)
occurs in 50% of patients. Other symptoms include headache,
unilateral or pulsatile tinnitus, amaurosis fugax, retinal infarct,
and palsies of the lower cranial nerves (the hypoglossal being
the most frequently affected). On the other hand, signs of
ischemia may be present in 50% to 90% of cases. Most strokes
occur in the first week of local symptoms onset and are located
in the territory of the middle cerebral artery. Diagnosis can be
made by angiography, computed tomography angiography
(CTA), magnetic resonance angiography (MRA) and ultrasound
(20). Differential diagnosis is required with respect to cluster
headache, migraine, retinal artery occlusion, herpes zoster
and musculoskeletal neck pain (16, 19, 24).

The patient had a delay in awakening (30 minutes), and
showed left anisocoria, (which reversed in about 24 hours).
Postoperative CT showed no complications.
Postoperative arteriography was performed 48 hours after
surgery, showing complete occlusion of the left ICA in its
extracranial portion and leading to the diagnosis of carotid
dissection. The clipped aneurysm was excluded from
circulation (Figure 3).
Antiplatelet therapy with acetylsalicylic acid 100 mg was
started. Cranial MRI did not show any acute ischemic lesions.

There is currently no consensus on the treatment of carotid
artery dissection. In patients with an acute neurological
deficit, intravenous thrombolysis or even endovascular
treatment may be a possibility. In general, anticoagulation
with heparin has been the treatment in the acute phase and
subsequently acenocoumarol. More recently, and especially
in asymptomatic patients, antiplatelet therapy has become
the most commonly used treatment (4, 8, 13, 19, 22, 26).
Case Report
In March 2012, a 43-year old woman with insulindependent diabetes mellitus and hypercholesterolemia
had a subarachnoid hemorrhage due to the rupture of a left
terminal carotid aneurysm. The aneurysm was embolized.
As complications of subarachnoid haemorrhage, severe
vasospasm of right middle cerebral artery (MCA) and right
anterior cerebral artery (ACA) occurred, leading to a right
frontal cerebral infarct and hydrocephalus that required
ventriculoperitoneal shunt.
The first arteriography showed the existence of an unruptured
polylobulated aneurysm of the right MCA. Three months later,
a new arteriography showed a left terminal carotid embolized
aneurysm that was totally excluded, and a right middle
cerebral artery aneurysm, proposed for open surgery. No
carotid artery dissection or other problems were observed.
In November 2012, a preoperative MRA was performed; no
change was observed. In January 2013, the patient had a
seizure, and a CTA was performed. It showed no changes from
previous images and normal ICA diameters (Figure 1).
Surgery was performed in March 2013 under general
anesthesia and neurophysiological monitoring, with the
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Figure 1: Cerebral
tomography
angiography of
the supraaortic
trunks. The internal
carotid arteries are
permeable, with
normal diameters.
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Discussion
This is the first case reported in the literature of carotid
dissection due to a common surgical position. The patient
had no relevant risk factors, such as fibromuscular dysplasia,
that predispose to carotid dissection. The 30 degrees rotation
of the head used in this case is the standard access to MCA
aneurysms. There is a clear temporal association between the
anisocoria and the surgery. Therefore, we can say that carotid

Figure 2: Head position during the 5-hour surgery. The head is
rotated 30 degrees to the left.

dissection was not spontaneous. It likely resulted from the 5
hours of neck rotation.
The literature describes cases of dissection due to forced
positions of the neck, especially in patients with risk factors
(9, 11-13, 21), but there are no case reports for a common
surgical position.
In this case, carotid dissection was asymptomatic from the
ischemic cerebral standpoint, probably due to compensation from the right hemisphere. Interestingly, the 18-minute
temporary clipping of the MCA during the surgical procedure
did not interfere with that compensation. Anesthetic monitoring revealed no changes during surgery. Intraoperative
neurophysiological monitoring was performed including an
electroencephalogram, somatosensory evoked and motor
evoked potentials after stimulating the median and tibial
nerve. The recordings were stable throughout surgery. We
wonder whether such compensation would have been possible if the temporary clipping had been maintained longer.
The clinical presentation of carotid dissection with mydriasis
is unusual. If there is pupillary involvement, it is more common
in the context of CBHS due to injury of the sympathetic nerve
fibers, with its classic triad of miosis, enophthalmos and
ptosis (16, 19, 22, 24). Pourfour du Petit syndrome (PDPS), a
little known entity and the inverse of CBHS, is characterized
in its complete form by mydriasis, exophthalmos, upper
eyelid retraction with increased lid fissure and periorbital
hyperhidrosis. All of these are evidence of irritation
(hyperexcitation) of the ipsilateral cervical sympathetic
nerve chain. Other causes of PDPS described in the literature
include cervicofacial trauma, thyroid tumors, primitive
carotid aneurysms, and iatrogenic causes. Recognition of
this syndrome is valuable for its high locator value, making
possible the early diagnosis of various potentially serious
pathologies (3).
Therapeutic management of these patients varies from
antithrombotic drugs to complex endovascular and surgical
techniques in the series and observational studies reported
in the literature (6, 19, 26). Choosing the best drug treatment
remains controversial. In the absence of randomized
studies, the superiority of anticoagulant therapy compared
to antiplatelet therapy has not yet been demonstrated.
Antiplatelet therapy was chosen in our patient, after assessing
both treatments for effectiveness and safety (given her history
of recent surgery).
Conclusion

Figure 3: Postoperative cerebral arteriography reconstruction
showing complete occlusion of the left internal carotid artery in
its extracranial portion.
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Standard surgical position in neurosurgery that involves prolonged neck rotation may cause carotid dissection. Therefore,
postoperative neurological examination, especially if the
signs and symptoms have no correlation with the surgical
site, must always take into account this possible diagnosis,
especially in patients with risk factors (e.g., fibromuscular dysplasia).
Pupillary dilation must be considered as a clinical manifestation of ICA dissection in the context of PDPS.
Turk Neurosurg 2015, Vol: 25, No: 4, 666-669
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