
HLERS–DANLOS syndrome is a rare autosomal–dom-
inant hereditary disease,15 with approximately 50%
of cases occurring because of spontaneous mutation.1

Vascular complications are the main cause of catastrophic
events;1,13 the second most common complication is intes-
tinal perforation in young patients.13 Complications are es-
pecially frequent in patients with EDS Type IV (a vascular
type), which is characterized by a major abnormality in col-
lagen Type III that constitutes approximately 40% of the
vascular wall8 so that fragility results. 

The most common neurovascular complication in EDS
Type IV cases is the spontaneous direct CCF.1,2,4,6,7,14 Carotid
artery dissection, fistula formation, and intracranial aneu-
rysm rupture are other typical disorders. All of these vas-
cular complications are very life-threatening. Nevertheless,
diagnostic angiography,3,4,14 endovascular surgery,4,6,14 and
surgical intervention3 should be avoided if at all possible be-
cause of associated high morbidity and mortality rates.2–5,14

Case Report

History and Examination. This 44-year-old man reported
weakness of the right arm 2 hours after playing tennis. This
symptom was followed by disturbance of consciousness,

and the patient was therefore immediately transported to a
local hospital. On admission, he exhibited mild disturbance
of consciousness, aphasia, the Gerstmann syndrome, and
right hemiparesis. Admission CT scans revealed watershed
infarction in the left parietal lobe beyond the left posteri-
or horn (Fig. 1). On MR angiography a pearl-and-string
appearance of the left CCA was demonstrated, and aortog-
raphy revealed a dissection (Fig. 2 left). The remaining bi-
lateral ICAs, external CAs, and intracranial CAs were nor-
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Abbreviations used in this paper: CA = carotid artery; CBF = ce-
rebral blood flow; CCA = common CA; CCF = carotid–cavernous
fistula; CT = computerized tomography; EDS = Ehlers–Danlos syn-
drome; FA = femoral artery; ICA = internal CA; IMP SPECT = ino-
sine 5�-monophosphate single-photon emission CT; MR = magnet-
ic resonance; VA = vertebral artery.

FIG. 1. Axial CT scan revealing a low-density area in the left
frontoparietal lobe.



mal. The facial appearance of the patient was compatible
with EDS (prominent eyes, lobeless ears and thin lips, along
with hyperextensible skin, evident since childhood). His
father and elder brother demonstrated the same features,
and a clinical diagnosis of EDS was made. The patient
and his family had no history of easy bruising or vascular
events, but histological examination of a skin biopsy sam-
ple showed changes compatible with EDS Type IV, with
findings of fragmented elastic fibers and disarrangement of
collagen. The small arteries exhibited disruption of internal
elastic membranes (Fig. 3).

Follow-Up Diagnostic Testing. Fortunately, the clinical
symptoms gradually improved and disappeared 1 month af-
ter the event. The patient was then referred to our hospital.

Follow-up angiography performed 1 month after the event
revealed aggravation of the dissecting aneurysm, with se-
vere stenosis of the left CCA of more than 90% (Fig. 2
right). A 123I-IMP SPECT study demonstrated a decrease in
CBF beyond the infarction. The extensive decrease in CBF
involving the dominant left temporal lobe pointed to a high
risk of reinfarction (Fig. 4 left), and therefore stent place-
ment was selected for reconstruction of the left CCA and
prevention of aneurysm rupture, despite the inherent danger
in this procedure.

Operation. Aspirin (81 mg) and ticlopidine hydrochloride
(200 mg) had already been started 2 weeks before endovas-
cular surgery. Preoperatively, the activated coagulation time
was assessed as a control value through a No. 6 French
sheath placed in the left FA, followed by a bolus injection
of 2000 U heparin. During endovascular surgery, heparin
was continuously infused to maintain an activated coagula-
tion time of two to three times the control value. Gentle ma-
nipulation of and predilation with a Commodore balloon
catheter (Cordis; Johnson & Johnson Medical, Arlington,
TX) inserted through a No. 6 French Envoy catheter (Cor-
dis) introduced in the left FA sheath resulted in establish-
ment of a diameter of 1.3 to 4 mm. 

A shuttle sheath (No. 7 French) with a coaxial system
(Cook, Inc., Bloomington, IN) introduced through the right
FA was placed in a proximal portion of the left CCA, pre-
ceding a No. 5–7 French catheter (Meditech; Boston Sci-
entific Co., Watertown, MA). The length of dissection was
measured and found to be greater than 3.5 cm. To cover the
site, with additional 10-mm overlaps of the proximal and
distal normal vessel walls, a 6-cm-long, 8-mm-diameter
stent (Easy Wall; Boston Scientific Co.) was selected and
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FIG. 2. Left: Aortogram revealing stenosis associated with an-
eurysm formation in the left CCA. Right: Follow-up aortogram
demonstrating aggravation of the dissecting aneurysm, with severe
stenosis (� 90%) of the left CCA.

FIG. 3. Photomicrographs revealing fragmentation of elastic fibers and disarrangement of collagen fibers. The small ar-
teries show disruption of the internal elastic membranes. H & E (A), van Gieson elastic (B). Original magnifications � 400.



placed in the center of the dissection site. Finally, postdila-
tion, less than 2 atm for 10 seconds, was added by the Pow-
er Flex Plus balloon catheter (Cordis) (Fig. 5). Hepariniza-
tion was continued for 2 days after endovascular surgery to
maintain two to three times the control activated coagula-
tion time.

Postoperative Course. The postoperative course was un-
eventful and the patient was discharged 3 days after the pro-
cedure. A 123I-IMP SPECT study performed 9 days post-
treatment demonstrated an improvement in the CBF in the
left temporal lobe (Fig. 4 right). A follow-up echogram ob-
tained 3 months afterward demonstrated good blood flow
with no stenosis of the artery, and the aneurysm had disap-
peared. Aspirin (81 mg) and ticlopidine hydrochloride (200
mg) were continued, and 4 months after the procedure a
neurological examination revealed no abnormality. Follow-
up MR angiography performed 6 months posttreatment
demonstrated artifacts at the proximal and distal ends of the
stent in the left CCA (Fig. 6A). Digital subtraction angi-
ography performed 7 months after stent placement dem-
onstrated good blood flow through the left CCA, with no
dissecting aneurysm (Fig. 6B). 

The clinical course 1 year and 2 months after the pro-
cedure was still uneventful. The patient experienced mild
constipation, and a diagnosis of megacolon caused by EDS
was made.

Discussion

Freeman, et al.,3 reviewed the cases of 18 patients with
EDS Type IV who underwent angiography: four (22%) suf-
fered major complications and one (5.6%) died. Schievink,
et al.,14 reported a 36% morbidity with 12% mortality rate
after diagnostic angiography, and a 17% death rate after in-
terventional therapy. In the series by Halbach, et al.,4 50%
of four patients with EDS Type IV accompanied by direct
CCF demonstrated major morbidity and 25% died. Mas-
sive, untreatable hemorrhage at the puncture site; vascu-
lar perforation; and dissection of the major vessels are ma-
jor complications of angiography and endovascular surgery.

Freeman, et al.,3 reviewed 45 vascular complications in pa-
tients with EDS Type IV. These complications caused death
in 12 patients (30%), seven of whom had been treated with
arterial reconstruction. These authors concluded that sur-
gical intervention, when required, should focus on simple
vessel ligation rather than reconstruction, which generally
fails because of the poor tensile strength in the vessel. An-
giographic and surgical complications are related to the fra-
gility of the vascular wall and subcutaneous connective tis-
sue in patients with EDS. 

When performing angiography and endovascular surgery
careful insertion and manipulation of the smallest possible
soft-tipped angiographic catheter may decrease some of the
risk. In our case, a shuttle sheath featuring a coaxial system
with a soft tip (6-cm length) and large lumen (No. 7 French)
allowed satisfactory placement of a stent. 
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FIG. 4. Left: A 123I-IMP SPECT scan revealing an extensive decrease in CBF in the left temporoparietal lobe. Right:
A 123I-IMP SPECT scan obtained after treatment, demonstrating an increase in CBF in the temporal lobe.

FIG. 5. Aortogram obtained after stent placement, demonstrating
good blood flow through the left CCA and a decrease in blood flow
to the dissecting aneurysm.



Literature Review

Spontaneous arterial dissections of extracranial ICAs or
VAs are well-known complications of EDS, and were re-
cently recognized as frequent features of EDS Type IV.13

Dissections of the cervical arteries also may be iatrogenic
and may occur after angiography in patients with EDS Type
IV. Nevertheless, spontaneous lesions have recognizable
features. Six patients with EDS Type IV and spontaneous
CA dissection have previously been identified in the liter-
ature,9,11,12,14 but underdiagnosis is probable. Spontaneous
dissection may be the underlying pathogenic mechanism
for spontaneous CCF and aneurysms in the cervical ves-
sels. Pope, et al.,10 reported on a 45-year-old woman with
marked tortuosity and ectasia of the ICA who presented
with spontaneous CCF. Halbach, et al.,4 reported that in all

four cases of spontaneous CCF in EDS Type IV there was
marked ectasia and pseudoaneurysm formation involving
the CA proximal to the fistula. In two of these patients, the
contralateral CA showed the same changes, leading to spec-
ulation that weak ectatic arteries may develop dissecting an-
eurysms or spontaneous rupture without antecedent aneu-
rysm formation. 

The clinical features of the six previously reported cas-
es and our patient are summarized in Table 1. Three were
women, ours was a man, and no sex was given for the other
three patients; a mean age of 31 years (range 16–49 years)
was reported. The left side was involved in two, the right
side in two, lesions were bilateral in one, and the side was
not given in two. 

In 1989, Ruby, et al.,11 reported on the first well-docu-
mented case of a dissecting aneurysm of the cervical seg-
ment of the ICA in a patient with EDS Type IV, in whom
there was a 5-month history of transient blindness in the
left eye, and who was successfully treated with ligation of
the left ICA. One year later, Schievink, et al.,12 described a
16-year-old woman who presented with left facial weak-
ness and right ICA dissection, in whom EDS Type IV was
diagnosed. In another case involving a 20-year-old woman,
a right-sided, spontaneous CCF arising from a left-sided,
spontaneous CCF was treated with ligation of the left ICA.
The location of the lesion just proximal to the CA canal in-
dicated that it was most likely due to the previous ICA dis-
section, with arterial dissection in the ectatic extracranial
portion of the left VA. 

In our patient, only the left CCA was involved; arterio-
grams of the other intra- and extracranial vessels revealed
normal findings. We believe that this is the first report of
spontaneous dissection of the CCA in EDS. Tennis playing
may have had a role in causing the dissection in our patient. 

Imaging Modalities and Treatment

Angiography has been reported to be contraindicated un-
less absolutely essential for adequate treatment, and non-
invasive investigative methods such as Doppler ultraso-
nography, MR angiography, CT scanning, and intravenous
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TABLE 1
Literature review of spontaneous dissections in cervical arteries in patients with EDS syndrome, Type IV*

 Patient
 Authors Age (yrs), Location  Presenting Investigations/
 & Year Sex of Lesion Symptoms Treatment Complications Outcome

Ruby, et al., 45, F lt ICA TIA angiogram/ none resolved
 1989     ligation
Schievink, et al., 16, F rt ICA TIA angiogram/ none resolved
 1990     aspirin
Schievink, et al., 20, F rt ICA orbital pain, angiogram hematoma at resolved
 1991    thumping noise   puncture site
North, et al., 30, NA CA headache, angiogram/ NA resolved
 1995    rt hemiparesis  warfarin
 17, NA ICA NA Doppler NA resolved
     ultrasonography
 48, NA bilat NA NA NA NA
    ICA
present study 49, M lt CCA rt hemiparesis, angiogram/ none resolved
    Gerstmann  stent insertion
    syndrome

* NA = not available; TIA = transient ischemic attack.

FIG. 6. A: Follow-up MR angiogram obtained 6 months post-
treatment, demonstrating artifacts (arrows) at the proximal and dis-
tal ends of the stent in the left CCA. B: Follow-up intravenous
digital subtraction angiogram obtained 7 months after the proce-
dure, demonstrating patency of the left CCA and disappearance of
the dissecting aneurysm.



angiography should be given preference. Extremely conser-
vative treatment is recommended. 

In our case, however, progressive, severe stenosis with
more than 90% occlusion meant a high risk of ischemic at-
tack. An extensive decrease in CBF beyond the infarct also
required reconstruction of the left CCA. Furthermore, the
dissecting aneurysm appeared to be worsening with time,
and there was a distinct possibility of rupture. Halbach, et
al.,4 emphasized that maintaining patency of cerebral ves-
sels is a high priority in EDS, because occurrence of contra-
lateral arterial dissection and CCF after ligation is a known
complication. Schoolman and Kepes15 reported on a patient
with a spontaneous left-sided CCF caused by EDS in whom
a contralateral CCF developed 2 hours after ligation of the
left CA. 

To our knowledge, stent placement for the treatment of
CA dissection in EDS Type IV has not been previously re-
ported. Horowitz, et al.,5 described a 40-year-old woman
suffering from the disease in whom arteriovenous shunts of
bilateral VAs were treated with stents, but she died of iliac
artery perforation and active retroperitoneal bleeding. 

At stent placement, a large luminal catheter and sheath
are essential for introduction of the device. Using conven-
tional sheaths and catheters, a No. 9 French inner diame-
ter of sheath (outer diameter � No. 10 French) and a No.
9 French catheter with an inner diameter of at least No.
7 French are needed. In contrast, as in our case, a shuttle
sheath (Cook, Inc.) in which a coaxial system is used has
the advantage of a small external diameter (No. 8.6 French)
with a large lumen (No. 7.7 French) and a soft tip (6-cm
length). During angiography and endovascular surgery,
careful insertion and manipulation of the smallest possible
soft-tipped angiographic catheter is essential to decrease the
risk of catastrophic events in EDS Type IV cases.

After placement of metallic stents, various artifacts may
be observed on MR angiography, especially at the proximal
and distal edges. After stent placement in EDS, follow-up
studies should be performed using intravenous digital sub-
traction angiography because of the good visualization and
relative lack of invasiveness associated with this modality. 
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