TRICKS OF THE TRADE

The missed missing hole

Revelacdes de um canal ausente
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ABSTRACT

At times in clinical neurology, the identification of a subtle clinical or radiological sign can lead to prompt diagnosis of a very rare or difficult
case. We report on a patient who presented with untreatable headache and unilateral ptosis. Computed tomography (CT) scan of the head
did not reveal any structural cause. Magnetic resonance angiogram showed absence of left internal carotid artery, which was eventually con-
firmed by a catheter angiography. Reviewing the case, it emerged that a feature on the initial CT scan “bone window” would have confirmed
the diagnosis, had it been searched for: the underdeveloped carotid canal, which is a consequence and a marker of internal carotid artery
agenesis.
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RESUMO

Em algumas circunstancias, o reconhecimento de um sinal clinico ou radiolégico sutil pode tornar simples o diagnostico de um caso raro ou
muito dificil em neurologia clinica. Relatamos o caso de uma paciente que apresentava cefaleia intratavel e ptose palpebral unilateral. A to-
mografia computadorizada (TC) de cranio nao permitiu identificar nenhuma causa estrutural. A ressonancia magnética evidenciou auséncia
da artéria carétida interna esquerda, posteriormente confirmada por arteriografia convencional. Retrospectivamente, descobriu-se que um
dado da janela 6ssea da primeira TC de cranio teria confirmado o diagnostico, tivesse ele sido pesquisado: o hipodesenvolvimento do canal
carotideo, que € uma consequéncia e um marcador de agenesia da artéria carétida interna.
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In everyday clinical practice, neurologists frequently en-
counter complex clinical cases in which a full analysis of sev-
eral variants are essential to reach the right diagnosis. The
resolution of a doubtful case may rely on the recognition of a
very specific diagnostic clue. The objective of this report was
to describe a case in which the prompt recognition of a very
subtle imaging feature in the emergency room could have
precluded further extensive diagnostic investigations.

CASE REPORT

A 34-year-old woman came into the Emergency depart-
ment with a worsening headache. The symptoms had begun

two weeks earlier, with a holocranial pulsatile headache that
gradually worsened and became unbearable in the preceding
three days. In association with the pain, she complained of nau-
sea, vomiting and intolerance to movement, light and sound.
As relevant medical history, she had dyslipidemia and was tak-
ing anphepramona for obesity. She had suffered occasional
headaches in the past, but never of that intensity. She had al-
ready used several over the counter analgesics and nonsteroi-
dal anti-inflammatory drugs with no relief.

Neurologic examination disclosed left eye ptosis, which
she claimed to be preexisting (Fig A), confirmed on an old
photograph. Cerebrospinal fluid analysis was normal. A mag-
netic resonance angiogram (MRA) of the internal carotid
artery (ICA) demonstrated no signal within left ICA (Fig B)
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Fig. (A) patient picture, shows left eye ptosis; (B) magnetic
resonance angiography on maximum-intensity projection
image demonstrates the missing left internal carotid artery
(arrow); (C) digital subtraction angiography confirm absence
of internal carotid artery and shows normal common carotid
artery and external carotid artery; (D) axial computed
tomography on bone window revels an absent carotid canal
in the left (thin arrow) and a normal carotid canal in the right
(large arrow). Note the over pneumatization of the sphenoid
bone on the left.

raising the possibility of an occlusive arterial dissection. To
confirm this, a digital subtraction angiography (DSA) was re-
quested, which ruled out arterial dissection, but confirmed
the absence of the left ICA (Fig C). In addition to this, the DSA
showed a fetal pattern of the Circle of Willis, an anatomic
variant, in which the anterior and posterior communicating
arteries supplied the left anterior and middle cerebral arter-
ies. In retrospect, we had found a previous computed tomog-
raphy (CT), done at presentation in the Emergency depart-
ment, demonstrating an underdeveloped left carotid canal
(Fig D), a finding compatible with carotid agenesis, confirm-
ing the diagnosis of congenital Horner syndrome.

We reassured the patient of the diagnosis and started
prophylactic treatment for migraine, the probable cause of
her headaches. At follow-up, the headache frequency de-
creased, and attacks were well controlled with ibuprofen and
sumatriptan.

DISCUSSION

Our case illustrates a clinical picture commonly seen in
clinical practice, a new-onset headache with a focal neuro-
logic sign. The headache and left-side ptosis led us to inci-
sively search for a carotid dissection, although the patient
claimed it to be old and the pain characteristics being more
compatible with migraine. The misleading feature in this
case was that MRA failed to show the left ICA, which made
us suspect an arterial dissection and perform a DSA. What
was overlooked was the underdevelopment of the left carotid
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canal on the Emergency department’s CT. This finding was
suggestive of carotid agenesis, which may present with con-
genital ptosis and headache.

The first report of ICA agenesis was by Tode in 1787, who
found it on a postmortem examination' with the first descrip-
tion of ICA agenesis using cerebral angiography by Verbiest
in 1954%. Congenital ICA anomalies are rare, occurring in less
than 0.01% of the population? and demonstrated in less than
0.4% on cerebral angiograms®. The development of the pri-
mordial ICAs occurs from the terminal segment of the dorsal
aorta and the third aortic arch arteries by the fourth week,
but the skull base does not begin to form until fifth to sixth
week of fetal life. The carotid canal develops afterwards and
in dependence of the primordial ICA. Therefore, if the embry-
onic primordium of the ICA fails to develop or involutes early
in embryonic development, in consequence, it is not present
during the skull base formation, leading to underdevelop-
ment or no development of the carotid canal**.

Most of the patients with ICA agenesis are asymptomatic,
some are discovered incidentally, or the diagnosis is suggest-
ed by the finding of collateral circulation****. It is thought
that the development of these collaterals increases the risk
of aneurysm formation and subarachnoid haemorrhage’, as
well as hemodynamic disturbance harbouring a higher risk
for ischemic stroke®. Possible symptomatic presentations in-
clude convulsions, transient ischemic attacks, stroke, pul-
satile tinnitus and headache®®. The importance of diagnosis
remains in the fact that there may be associations with in-
tracranial vascular abnormalities, including aneurysm, sub-
arachnoid hemorrhage, anomalous vascular anastomoses,
cerebral hypoplasia, hemangiomas and encephalocele®. ICA
agenesis can be one of the vascular abnormalities consti-
tuting the PHACES (posterior fossa malformations, heman-
giomas, arterial malformations, coarctation of the aorta/
cardiac defects, eye abnormalities and sternal defects) syn-
drome’, and there also are reports on its associations with
neurofibromatosis types I and II'*!".

Congenital Horner's syndrome is rarely described in asso-
ciation with ICA agenesis™**. The Horner’s syndrome results
from interruption of the sympathetic nerve to the eye, upper
lid and facial glands at any point in its course. It is postulat-
ed to occur with carotid agenesis, because the ocular sympa-
thetic nerve runs along the ICA. Thus, the absence of the lat-
ter may causes a sympathetic denervation of the eye.

In this case, the “Tricks of the trade” would have been a
careful scrutiny of the CT image, not just the “brain window”,
but also the “bone window”, mainly of the skull base. CT scan
of the skull base showing a hypoplastic or absent carotid ca-
nal differentiates congenital absence of the ICA from other
causes of stenosis-like dissection, atherosclerosis or fibro-
muscular dysplasia’. In doing so, we need to consider carotid
agenesis in the differential diagnosis of complete or partial
Horner syndrome, as, after all, we only see what we look for.
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