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cavernous sinuses acute inflammation, granulation tissue, and throm
bus surrounded the nerves and internal carotid arteries. The left 
carotid artery was intact, but focally inflammed. The right internal 
carotid artery was focally necrotic, acutely inflammed and ruptured , 
with hemorrhage emanating from the defect. 

Discussion 

We are not aware of any instances of air within the cavernous 
sinus in a normal patient or after trauma. Our case demonstrates 
several of the reported findings in cavernous sinus thrombosis includ
ing bulging of the lateral walls , irregular low-attenuation filling defects 
within the cavernous sinus , and proptosis (Fig . 1). 

It is unclear whether the air within the sinus originated from a gas
forming organism or via direct extension from one of the sinuses via 
the veins. The organisms that were cultured from the blood and sinus 
postmortem can be associated with gas formation. The presence of 
a large amount of fat within the cavernous sinus was reported by 
Bachow et al. [4] in patients with Cushing disease. Careful measure
ment of the CT HU will discriminate between the two, since fat has a 
value of minus 60 HU, whereas air, as in our case, has a value of 
minus 200 HU or greater. 

Narrowing or occlusion of the carotid artery associated with cav
ernous sinus thrombosis has been well documented in the literature 
[2 , 5]. In addition , aneurysms associated with septic emboli to the 
cerebral vasculature have been reported . However, a mycotic aneu
rysm involving the cavernous carotid artery secondary to bacterial 
invasion of the wall is a previously unrecognized complication. It is 
likely that a septic embolus from this aneurysm led to the infarction. 
While angiography in the diagnosis of cavernous sinus thrombosis is 
of limited value , it may be indicated to exclude such aneurysm 
formation or even carotid occlusion , particularly in cases of cerebral 
infarction . 
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The Ascending Pharyngeal Artery: A Collateral 
Pathway in Complete Occlusion of the Internal 
Carotid Artery 

The ascending pharyngeal artery is the smallest branch of the 
external carotid artery [1]. but it is one of the most important branches 
because of the structures it supplies and the collateral pathways in 

which it partiCipates. This report describes two cases in which 
common carotid angiography showed complete occlusion of the 
internal carotid artery at its origin . Subsequent vertebral angiography 
in both cases showed reconstitution of this vessel several millimeters 
above the origin by the ascending pharyngeal artery , which had an 
unusual origin from the internal carotid artery [2] . Endarterectomy as 
a technical option was feasible in both cases because the occluded 
segments were only millimeters in length . 

The first patient, a 59-year-old man, presented 5 days before 
admission with a sudden pareSis of the right arm and leg. Angiography 
revealed complete occlusion of the left internal carotid artery with a 
small , smooth stump (Fig. 1 A). A left vertebral arteriogram demon
strated reconstitution of the left internal carotid artery just above the 
occlusion (Fig . 1 B). Collateral supply was from muscular branches of 
the vertebral artery , which anastomosed with muscular branches of 
the ascending pharyngeal artery. This vessel, which originated from 
the proximal internal carotid artery , maintained patency of the carotid 
artery throughout its length (Fig . 1 C) . 

The second patient , a 61-year-old man, had experienced an epi
sode of light headed ness and left-sided weakness 1 month before 
admission. Angiography revealed bilateral internal carotid artery oc
clusions and the left vertebral study showed reconstitution of a patent 
left internal carotid artery via the ascending pharyngeal artery , which 
again originated from the proximal internal carotid artery. 

In both cases , the ascending pharyngeal arteries functioned as 
important collateral pathways, maintaining patency of proximally oc
cluded internal carotid arteries . The continued patency was made 
possible by the unusual origin of the ascending pharyngeal artery 
from the internal carotid artery in both cases . 

The ascending pharyngeal artery most commonly arises from the 
posterolateral aspect of the proximal external carotid artery, close to 
the origin of the lingual artery and just below that of the occipital 
artery [3]. There are several variations in its point of origin , the most 
common being (a) from the carotid bifurcation in the angle between 
the internal and external carotid arteries , (b) from the internal carotid 
artery above its origin , sometimes paired with the occipital artery, 
and (c) from the external carotid artery , combined with the occipital 
artery or just above it. The anterior branch of this vessel supplies 
pharyngeal and palatine tissues . The posterior branch gives important 
meningeal supply to the skull base and muscular branches to the 
prevertebral muscles. These muscular branches can anastomose 
with branches originating from the occipital and vertebral arteries and 
it was these muscular anastomoses from the vertebral artery that 
provided the collateral channels in our two cases . 

It is well known that it is important to perform vertebral angiography 
in cases of proximal common carotid occlusion , since vertebral-to
occipital artery collaterals may keep the ipsilateral internal carotid 
artery patent [4] . Similarly, one should be aware of potential collateral 
pathways through anatomic variants of the ascending pharyngeal 
artery. Vertebral angiography, therefore, should be considered in 
cases of proximal internal carotid artery occlusion when the ascending 
pharyngeal artery has not been clearly identified as a branch from the 
ipsilateral external carotid artery on the common carotid angiogram. 
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A B c 
Fig. 1.-A, Case 1. Lateral left common carotid arteriogram shows complete occlusion of left internal carotid artery at its origin (arrow) . 
B, Lateral left vertebral arteriogram. Muscular co"aterals from vertebral artery anastomose with muscular branches of ascending pharyngeal artery 

(small arrow). There is reconstitution of left internal carotid artery (large arrow) via ascending pharyngeal artery. 
C, A late film in the series shows patency of intracranial portion of left internal carotid artery. 
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MR Imaging of Moyamoya in Neurofibromatosis 

Intracranial arterial occlusions in patients with neurofibromatosis 
have been well described in the literature [1-4). We describe the MR 
imaging appearance of moyamoya changes in a patient with carotid 
occlusive disease due to neurofibromatosis. 

Case Report 

A 4-year-old black girl was admitted to the hospital in 1981 with a 
history of dragging of the left arm and leg since the morning of 
admission. Neurologic examination confirmed a moderate left hemi
paresis. The child and her mother both had multiple large cafe-au-Iait 
spots. CT showed an area of decreased attenuation in the right basal 
ganglia with abnormal enhancement. Cerebral angiography was per
formed during this hospital admission. Gradual improvement of the 
patient's left hemiparesis occurred. The patient was readmitted at 

age 5, again with a 2-day history of gradually progressing left-sided 
weakness. CT scan showed multiple focal infarcts in both cerebral 
hemispheres. One month later, gradually increasing right-sided weak
ness and an expressive aphasia developed. An MR study was 
obtained 4 years after her last stroke. 

Discussion 

Primary cerebral arterial stenotic and occlusive disease is a well
known but relatively infrequent manifestation of neurofibromatosis. 
The typical angiographic findings consist of smooth constricting le
sions and/or occlusions involving the supraclinoid internal carotid 
arteries and proximal arterial segments of the circle of Willis. The 
collateral circulation, which consequently develops, is provided by 
corticocortical-end artery anastamotic pathways, transdural external
internal carotid communications , and proliferation and hypertrophy of 
deep perforating vessels in the basal ganglia and thalami. These latter 
vessels produce a telangiectatic collection of small capillary and 
arterial vessels at the base of the brain, which has been described 
as having a moyamoya or misty or hazy appearance [5, 6). This 
constellation of angiographic findings was originally described as 
moyamoya disease in children and young adults of Japanese origin . 
A moyamoya pattern of vascular changes has since become recog
nized, however, in a wide variety of patients with cerebral arterial 
occlusions at a young age, including patients with meningitis, sickle
cell disease, neurofibromatosis, and other neurocutaneous syn
dromes. 

In the present case, carotid angiography revealed smooth stenosis 
of the supra clinoid segment of the right internal carotid and high-


