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Septic Saddle Embolus Causing Basilar Artery Rupture 
without Mycotic Aneurysm 
Douglas H. Yock , Jr.' 

Intracranial hemorrhage is a well known complication of 
mycotic aneurysms in patients with infective endocarditis. 
Focal arterial wall destruction without aneurysm formation is 
a less well recognized consequence of septic emboli . We 
report a case of non aneurysmal rupture of the basilar artery 
after septic saddle embolization, with radiographic and path
ologic correlation. 

Case Report 

A 27-year-old man had been in excellent health until 2 months 
earlier, when he was admitted to another hospital with a 3-week 
history of fever , night sweats , and rapid, pounding pulse. Examination 
showed aortic regurgitation , and blood cultures grew viridans strep
tococci. A diagnosis of subacute bacterial endocarditis was made, 
and the patient was treated with penicillin and gentamicin intrave
nously for 3 weeks. 

Two weeks after discharge, he was readmitted with symptoms of 
congestive heart failure. Severe aortic regurgitation was documented, 
elective valve replacement was scheduled, and the patient was 
discharged again after 10 days of hospitalization. He remained afebrile 
during this admission, and no additional antibiotics were administered. 
The next evening, while resting quietly , he experienced acute vertical 
diplopia, dysequilibrium, and dysarthria. These symptoms waxed and 
waned for several hours. Imbalance, diplopia, and slurred speech 
recurred the next morning, and he came to the emergency room at 
Metropolitan Medical Center. 

Neurologic examination on admission was unremarkable. A com
puted tomographic (CT) scan showed a small density at the basilar 
artery tip, believed to represent an embolus. Lumbar puncture dem
onstrated 18 white blood cells (11 mononuclear, 7 polymorphonu
clear), 18 red blood cells, protein of 31 mg/dl , and glucose of 51 mg/ 
dl. Echocardiogram showed a bicuspid aortic valve. A large vegetation 
was seen on the noncoronary cusp , which prolapsed into the left 
ventricle . Intravenous penicillin was begun. 

The patient's symptoms continued to fluctuate, and he developed 
a new left facial weakness and left arm drift. A repeat CT scan 2 
days after admission (figs. 1 A and 1 B) again showed the small density 
at the basilar artery tip, extending into the proximal segments of both 
posterior cerebral arteries. In addition, an area compatible with recent 
infarction had developed in the right thalamus. Cerebral angiography 
(figs. 1 C and 10) demonstrated a filling defect at the basilar artery 
bifurcation, extending into the posterior cerebral arteries bilaterally. 
There was no evidence of aneurysm at this site or elsewhere. The 
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carotid studies showed mild spasm of both supraclinoid internal 
carotid arteries and an equivocal embolus in a small branch of the 
left middle cerebral artery. 

A decision was made to proceed with aortic valve replacement. 
The operation was performed on hospital day 4, with intraoperative 
anticoagulation consisting of 20,000 U of heparin reversed with 
protamine at the end of the procedure. A bicuspid aortic valve with 
friable debris on the perforated non coronary cusp was found. No 
organisms were seen on Gram stain of the vegetation. The patient 
made an excellent immediate postoperative recovery, with no new 
neurologic deficit. His blood pressure after surgery averaged 125/80 
mm Hg, as compared with 130/50 mm Hg before valve replacement. 
Intravenous heparin was begun at 400 U/hr. 

Thirty-six hours after surgery, the patient complained of headache 
and rapidly lost consciousness, developing dilated pupils and decor
ticate posturing. An emergency CT scan demonstated diffuse subar
achnoid hemorrhage, with densest clot surrounding the rostral brain
stem. The patient's condition continued to deteriorate, and he died 3 
days later. 

Autopsy documented dense basal subarachnoid hemorrhage. A 2-
mm defect was present at the distal margin of the basilar artery tip 
(figs. 2 and 3). Fluid injected into the artery spurted through the 
defect. No true or false aneurysm was present at this site. A septic 
saddle embolus was lodged within the lumina of the distal basilar and 
proximal posterior cerebral arteries, containing polymorphonuclear 
leukocytes and a few gram-positive cocci. 

Discussion 

Septic embolization is a common and serious complication 
of infective endocarditis. The brain receives a large share of 
these emboli , and potential sequelae include infarction, lep
tomeningitis , cerebritis, abscess, mycotic aneurysm, and in
tracerebral or subarachnoid hemorrhage. Of patients with 
bacterial endocarditis, 20%-40% have neurologic signs and 
symptoms; 5%-15% present with a neurologic chief com
plaint [1-6] . The overall mortality of 20%-40% in infective 
endocarditis rises to 50%-60% in the presence of neurologic 
symptoms and 80%-90% with rupture of a mycotic aneurysm 
[1 , 3, 6-8]. Unfortunately, the incidence and morbidity of 
cerebral complications in endocarditis have changed very little 
in the antibiotic era [3, 9] . 

Arterial wall destruction secondary to septic embolization 
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Fig. 1.-A and B, unenhanced CT scans 2 days after admission. A small density is seen within rostral basilar 
artery (arrow) , extending a short distance into proximal posterior cerebral arteries bilaterally (arrowheads ). C and 
0 , Vertebral angiogram. Anteroposterior view (C) shows irregular filling defect (arrows ) based against distal margin 
of basilar artery bifurcation, partly compromising posterior cerebral artery origins. No aneurysm is seen. On lateral 
view (D) , small "saddlebag" or "water-wing" filling defects project from basilar artery tip into proximal posterior 
cerebral arteries bilaterally (arrows) . 
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Fig. 2.-Autopsy findings : gross appearance (diagram of anteroposterior 
view of basilar artery). T-shaped thromboembolus occupied lumina of distal 
basilar and proximal posterior cerebral arteries. Rupture site was apparent at 
rostral margin of basilar artery bifurcation, adjacent to midportion of throm
boembolus. Arterial wall was absent at this point , with no evidence of aneurysm. 

usually results in a mycotic aneurysm. The incidence of clini
cally or pathologically discovered cerebral mycotic aneurysms 
in patients with bacterial endocarditis averages about 4% [4, 
10-13]. Most cerebral mycotic aneurysms develop along 

Fig . 3.-Autopsy findings: photomicrograph of basilar artery tip from region 
outlined in diagram in figure 2 (elastic tissue stain) . Frank disruption of vessel 
wall with abrupt termination of internal elastic membrane at margins of rupture 
site (arrows). Septic thromboembolic material fills lumen , with debris extending 
through defect in arterial wall. 

distal branches of the middle cerebral artery, where about 
three-fourths of large emboli lodge [1, 3] . Distal posterior 
cerebral artery mycotic aneurysms are not uncommon, but 
septic emboli causing basilar artery destruction , as in our 
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case, are rarely reported [14] . 
The embolic episode initiating septic arterial wall destruction 

may be clinically silent, cause transient symptoms, or produce 
frank infarction [1] . Transient symptoms at the time of em
bolization are probably attributable to temporary vessel occlu
sion and spasm, and are more common than a warning leak 
before massive hemorrhage [7]. In our case, the acute brain
stem symptoms occurring 6 days before hemorrhage prob
ably represented the initial embolization. The development of 
identifiable thalamic infarction on CT scan 2 days after admis
sion corroborates the timing of the embolic event causing 
occlusion of thalamoperforating arteries at the basilar artery 
bifurcation . 

The interval between septic embolization and arterial wall 
destruction is variable, reflecting the virulence of the patho
gen, the intensity of the host response, and the effect of 
antibiotic therapy. Untreated dogs have been shown to bleed 
from mycotic aneurysms within 2 days of septic cerebral 
embolization [15, 16]. In treated patients, the average interval 
between symptoms suggesting cerebral embolization and 
intracranial hemorrhage has been reported to be about 10 
days [10, 13]. Hemorrhage from septic arterial wall destruc
tion is often a delayed complication of endocarditis in an 
otherwise recovering patient receiving appropriate antibiotic 
therapy. In fact, antibiotic therapy may only delay rupture of 
mycotic aneurysms, without preventing their development [7, 
13, 15, 17]. 

Our case emphasizes the fact that septic emboli may cause 
acute destruction of the arterial wall before the vessel can 
form a mycotic aneurysm. That is, aneurysm formation may 
not be interposed between septic embolization and arterial 
hemorrhage. Several authors have described rapid septic 
arterial necrosis and rupture without dilatation [4, 18-20]. 
Any cerebral embolic site in a patient with infective endocar
ditis represents a potential arterial rupture, whether or not a 
mycotic aneurysm is seen. 

It is uncertain whether cardiac surgery contributes to intra
cranial hemorrhage in patients with septic cerebral arterial 
lesions. Several authors have considered the dilemma of 
patients with endocarditis who urgently require valve replace
ment but have demonstrated cerebral mycotic aneurysms 
[21-23] . Surgery could predispose to aneurysm rupture by 
increasing blood pressure or by means of associated intra
and postoperative anticoagulation . At least three cases of 
intracranial hemorrhage after valve replacement in such cir
cumstances have been recorded [22, 23]. However, delayed 
arterial wall destruction is characteristic of septic emboli and 
may simply coincide with the timing of an operation . 

Our case presents a good correlation among CT, angio
graphic, and pathologic demonstrations of a saddle embolus 
at the basilar artery tip. The appearance of cerebral emboli 
on CT scans has been described [24]. In this case, the 
embolized vegetation did not contain calcium, and the CT 
density of the embolus was attributable to dense fibrin throm
bus. 
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