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Background Bioabsorbable plates are frequently utilized in the repair of skull base
defects following transsphenoidal operations. Traumatic intracranial pseudoaneurysms
are a rare complication of transsphenoidal surgery. To date, iatrogenic carotid pseu-
doaneurysm associated with the use of an absorbable plate has been reported once.
Results A 57-year-old man with a large nonfunctional pituitary macroadenoma
underwent an endoscopic transsphenoidal operation with gross total resection. An
absorbable plate was placed extradurally to reconstruct the sellar floor. He experienced
delayed repeated epistaxis, followed by a right middle cerebral artery distribution
embolic stroke. Computed tomorgraphy (CT) angiogram 6 weeks postoperatively
revealed a 6 x 4 mm pseudoaneurysm located on the medial wall of the right
cavernous internal carotid artery. Stent coiling was used to successfully obliterate the
pseudoaneurysm, and the patient fully recovered.

Conclusion Delayed erosion of the carotid artery wall caused by a plate used to
reconstruct the sellar floor may manifest with epistaxis or embolic stroke. The authors’
preference is to avoid insertion of a rigid plate for sellar floor reconstruction in the
absence of intraoperative cerebrospinal fluid (CSF) leaks, unless it is required to buttress
a large skull base defect. Short-segment embolization with stent coiling is the preferred
treatment option for carotid pseudoaneurysms following transsphenoidal operations.

Common complications of transsphenoidal operations
include endocrine abnormalities and cerebrospinal fluid

The transsphenoidal approach is the most commonly utilized
operation for the surgical treatment of sellar lesions and is a
relatively safe operation in experienced centers.! Following
resection of pituitary adenomas and other sellar tumors,
many surgeons utilize absorbable plates to reconstruct the
bony sellar floor to serve as a buttress for the sellar contents
and repair construct. Although usually safe, vascular injury in
conjunction with insertion of rigid plates following sellar
tumor resection has been described once before.’
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(CSF) leaks.? Vascular injury is a rare but serious complication
of transsphenoidal surgery encountered in 0.8 to 1.1% of
cases, with an associated mortality of nearly 30%.4° The
majority of vascular injuries are identified at the time of
surgery, usually resulting from direct injury to the internal
carotid artery during resection of tumor within the cavern-
ous sinus or upon opening of the dura, often resulting in
profuse arterial hemorrhage.®=® Other described vascular
complications include vasospasm, carotid thrombosis,
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Fig. 1 Preoperative MRI Sella with contrast.

cavernous sinus thrombosis, embolism, caroticocavernous
fistula, or pseudoaneurysm.?37-810-19

Postoperative carotid pseudoaneurysm, though rare, rep-
resents a grave risk to the patient if unrecognized. It may lead
to delayed hemorrhagic or embolic complications when the
patient is no longer in a monitored hospital setting. This case
report highlights the importance of rapid diagnosis and
treatment of these lesions. We present a rare case of delayed
pseudoaneurysm and embolic stroke following erosion of a
rigid plate into the cavernous internal carotid artery.

Case Report

A 57-year-old man with a nonfunctional pituitary macro-
adenoma causing vision loss underwent a gross total, endo-
scopic transsphenoidal resection (=Fig. 1). The tumor was
invading the right cavernous sinus wall. During the proce-
dure to resect the tumor from this region, there was some
venous bleeding that was easily controlled by temporarily
packing the area using Gelfoam (Pfizer, New York, New York,
USA) with thrombin. Following resection, a custom-fit
bioabsorbable plate was placed extradurally to reconstruct
the sellar floor. The patient was discharged home on post-
operative day 2 in excellent condition. Four weeks later, he
experienced epistaxis for which he was treated at an outside
emergency department. The bleeding was controlled with
nasal packs, and the patient was discharged home. Six weeks
following the operation, he presented to clinic with dysar-
thria as well as left hand and facial weakness and was
admitted for further work-up. Neuroimaging revealed sub-
acute infarcts in right middle cerebral artery distribution.
Computed tomography (CT) angiogram showed a6 x 4 mm
pseudoaneurysm located on the medial wall of the right
cavernous internal carotid artery. A hypodensity likely
representing the implanted absorbable plate was noted to
be compressing the right carotid artery in this region
(=Fig. 2). Stent coiling with placement of eight detachable
coils was used to successfully obliterate the pseudoaneur-
ysm (=Fig. 3). Follow-up digital subtraction angiogram and
CT angiogram demonstrated durable obliteration of the
pseudoaneurysm with preserved flow through the carotid

artery. On follow-up, the patient’s neurological deficits have
resolved.

Discussion

latrogenic carotid pseudoaneurysm is an extremely rare
complication of transsphenoidal surgery, with only 24 re-
ported cases found in our review of the literature. Only one
previous case was associated with sellar floor reconstruc-
tion.? A pseudoaneurysm is caused by injury to the carotid
artery wall leading to an encapsulated hematoma in commu-
nication with the ruptured artery. In general, an aneurysmal
rupture of the cavernous carotid will result in a caroticoca-
vernous fistula. However, severe epistaxis and pituitary apo-
plexy have been reported in patients whose medial cavernous
sinus wall has been eroded by tumor or violated during
surgery.* Thus, the consequences of aneurysmal rupture
support urgent treatment of even incidentally diagnosed
lesions, as they represent a grave risk to the postoperative

Fig. 2 CT-angiogram of the brain showing hypodense absorbable
plate compressing the right cavernous carotid artery.
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Fig. 3 Digital subtraction angiogram showing right cavernous carotid pseudoaneurysm before and after stent-assisted coil embolization.

patient. Because of the extremely low reported incidence of
pseudoaneurysms after transsphenoidal surgery, postopera-
tive angiography is not routinely performed.6 Although in
cases where there is significant arterial bleeding or concern
for carotid injury, many experts recommend immediate
postoperative angiography.®'®

Based on the uneventful operative course and features
observed on CT angiogram, the pseudoaneurysm was likely
caused by erosion of the absorbable plate into the cavernous
carotid artery. This has been previously reported by Crowley
et al and was also associated with delayed severe epistaxis
followed by transient ischemic deficits.? Despite its low
complication rates, these cases highlight the risks associated
with sellar floor reconstruction.?’ Both patients were treated
via endovascular means with good results. In a majority of
cases, the absorbable plates used to reconstruct the bony
sellar floor can be custom fit to approximate the size of the
defect. The surgeon must take extra care to ensure that the cut
edges are as round and smooth as possible, and that the size of
the plate is just large enough to be inserted beneath the bony
edges of the lateral sellar floor, and in an extradural fashion.
Perhaps more importantly, the authors now make every
attempt to only use a rigid buttress when necessary—that
is, only in cases where intraoperative CSF leaks are observed
in the setting of a large bony defect that cannot be repaired or
adequately buttressed with routine techniques, including

Journal of Neurological Surgery Reports ~ Vol. 74 No. R1/2013

cellulose sponge, Duragen (Integra LifeSciences Corporation,
Plainsboro, New Jersey, USA), and fibrin glue.

According to our search of the literature, 18 publications
reporting 24 cases of iatrogenic carotid pseudoaneurysm
following transsphenoidal surgery were identified
(=Table 1). Among published cases, the mean patient age
was 45.6 (range 22 to 74), with a slight female predominance
(13/22 patients). Intraoperative arterial hemorrhage requir-
ing packing was described in 17 of 24 cases; 21% of cases
reported the operation as uneventful. We recommend addi-
tional delayed imaging in patients with high suspicion for
arterial injury, considering multiple reports in which the
immediate postoperative angiogram was negative, only to
have the patient present with a pseudoaneurysm in a delayed
fashion.'®'721 Common presentations prior to diagnosis
included severe epistaxis,'® postoperative high-suspicion
angiogram,'® routine follow-up imaging,? and cranial neu-
ropathy.! The interval to diagnosis following surgery varied
between 0 days and 10 years. Delay to diagnosis may lead to
aneurysmal rupture or embolic stroke outside of a monitored
setting. In fact, in nine cases reported in the literature, the
patient was discharged from the hospital prior to the diag-
nosis being made.

The treatment options for cavernous carotid pseudoaneur-
ysms include open or endovascular surgery. Although con-
servative management may be an option, one report in which

This document was downloaded for personal use only. Unauthorized distribution is strictly prohibited.



13

Cavernous Carotid Artery Pseudoaneurysm Following Surgery Tuchman et al.

‘pangiyosd AjpoLIS sI uonNgUISIp pazuoyineun "AjUo asn [euosiad Joj PapeOjUMOP SeM JUSWNJ0P SIY L

(panupuod)
Awojoluelrd
AN | [euonid eia siedar uado AN AN AN AN AN 96661 SMeT
wsAinaueopnasd
JO uonez sixejsida padejop welb Buppped yum ewiouape
poon -ljoquia 103 ‘0149 p3|ied S)oaM 7 -o1bue anebau |eniu| po]|043u0d abeyliowaH A1eyinyud jualinday INE9 128661 Uayd
VDI JO uoIsn|220 |10d bupped yum
poon | pue uoojjeq JejndseAropuy | aielpaww| | weiboibue aanesadoisod p3||0J3u0d abey.iowaH ewouape Aieynyd 4T 128661 Uayd
sieak g 3e poob ‘sixess|
-ds jo aposida buisned VDI JO uoisn|d0 Bupped yum
uonjelbiw uoojeg uoo||eq lejndseAopuy skep g sixe}sida padkejpg p3||0J3u0d abeyiiowaH 3e9] 4SD di3ewned| Flerd 128661 Uayd
VDI [B2IA13D ybnolyy
pallasul 193ay3ed uoo|eq 1O
A31ebo4 yum uoisnpoo peay uo pajou wsAinaue
poon | Ald91le pi130ied SNOUIARD) 1eak | juelb ‘aydepesH UN AN 1¥S 9zL661 Pjzuineg
sixe3sids 03 Alepuo | jusawieas] J1ayling ou 359} Bupped yum BLLIOUIPEOIDBN
235 siedh z 1e yieaqg uoisn|20 pyoled pajie4 | ajelpaww | weiboibue anneiadolsod paJ|0J3u0d abey.iiowaH Aleyimid 1L | L661 puowAey
Buppped yum
poon Bupjoed |eaibing skep 01 welbolbuy po||043u0d 3beyliowaH ewlouspe Hn NSZ | L661 puowiAey
uolsn220
poon uoo||eq lejndseAopuy sieak 0| sixejsida padkejpg d|geyJewalun BLLIOUIPE HDV 416 | L661 puowAey
sisaJediway VDI 40 uoIsn|320 Bupped yum
Atelodwsa | uooj||eq lejndseAopuy skep 6 weiboibue dn-mojjo4 po||043u0d 3beyliowaH ewiouspeodiw 4 425 , 661 elnyy
VDI
|BIUBIDRIIX JO UOl3eD|| [ PUe | 40d
pue )| plouldesdns uo weiboibue aninebau Bupped yum
poon jo dip [eaibing Syoam 9 19)4e sixeysids pakejpg p3J|0J3u0d abeyiiowaH PWOUIPRO.IIBA HD 496 09,0661 Appay
shep / 1ano
duwejd 3u03sIaARS Ym Bupped yum
poon | pnoJed o ainsopd [enpein yuow | sixeysids pake;a@ pa]|043u0d abeyliowaH ewiouspe Hn il 011861 opnzaged
uonebi| p13oied uowwod
‘sbnid spsnw ym eibajdowieyiydo
pazijoquia wsAinaue |BUIIXD Buppped yum
AreyinudodAyueq | ‘yDi prourpeldns 49| dip skep g9 43| 939)dwod ‘sisoydoud p3||0J3u0d abey.iowaH ewouape Aieynyd NS » 6,61 sn|ined
uoneb| buppped yum
UN prioied Aouabiawg UN sixeysida pake;a@ pa]|043u0d 3beyliowaH ewiouspe Hn AN 618L61L UOS|I
sisoubelp wsAinaueopnasd jo
awodIno juswijeal) 0] awi| sisoubeip/uoijejuasaid sbuipuiy anjesadoenui uolsa] | xas[aby

A19b1ng |epiouaydssuel] Buimo|jo4 swisAINaUBOpNasd Jo aWo0INQ pue ‘jusawieal] ‘sisoubeiq | ajqel

Vol. 74 No. R1/2013

Journal of Neurological Surgery Reports



14 Cavernous Carotid Artery Pseudoaneurysm Following Surgery Tuchman et al.

9dueUOSAI d3dUbEW ‘[Y|A (A193IE pI3OIED [RUIRIUL ‘YD ‘duowioy yimolb ‘HD ‘Aydesbowoy pagndwod ‘| {piny |euldsoigalad S ‘UOISN|P0 3593 UOO||eq ‘014 ‘duowioy 31d0J302131000UIpE ‘H] DY :SUOIIRIAIIQQY

‘pangiyosd AjpoLIS sI uonNgUISIp pazuoyineun "AjUo asn [euosiad Joj PapeOjUMOP SeM JUSWNJ0P SIY L

audjAy3aolonyeialfjod ‘3414 ‘Aysejdoibue A1euoiod |eurwnjusesy snoaueindiad ‘v 1d ‘Aep aainesadolsod ‘qod ‘pariodal jou ‘YN :buibeuw

wsAinaueopnasd

poob JO uonezijoquwa joJ3s d1w eLWIOUPROIDRL
‘sisaledjway jualsuel] [10D PISISSE-UIIS syam 9 | -aydst ‘sixelsida pake;aq d|qeyewalun Kieyinid INLS L)
poob ‘|epiouaydssueuy wsAinaueopnasd
AqQ juswieaal JO uonezijoquwa
uoljesbiw 10D [10D PISISSE-UIIS skep 0 sixe}sida padkejpQg d|qeyewalun ewouape Aleynid NOY ;16002 1aynns
eiseyde p13048D SNOUIIARD BLLIOUIPEOIDBN|
dAISsaldxa Jualsuel) 149] JO UoISN|220 10D S)IM sixeysida padeag d|qexewalun Kieyinyd INSS 6002 A]amo1d
suoo||eq
d|qeyoe3ap pue sjlod
wnuneid yum yo| ay)
poon JO UOISN|DD0 JUBUBLLIRY | d1eIpawiw| weiboibuy abeyliowaH ewiouape Alejinid INLS 219002 1321D
193e| syjuow € buijiod
poon [ Aq pamojjo} yDI J0 U3 183k | 14N dn-mojjo4 d|qeyewalun ewlouape Aiejinid 46¢€ 2,900C 121D
n/} sieak
poon yum pabueyoun ‘Quop skep 01 sixesida 919A95 9|geylewalun ewouape Aieynyd NGS 219002 19210
uoojeq
VvDl1d e uo passaid
eiseyde pue -wod Ajjenuew juals Buppped yum PUWOUIPEOIIBL
sisasediway jualsuel) Pal1an0od-341d ww 7| skep /1 sixeysida padea@ po||043u0d abeyliowaH Kieyinid 165 ¢, £00C uduluueA
uoneby|
dip piourpeidns pue Buppped yum PLWIOUIPEOIIBL
poon 329u ul uonebi| proled shep ¢ weiboibuy pa||043u0d 3beyliowaH ewou3de|old NOY »z€00T B1eyydey)
JU33S PaLaN0d JO
poon | 3juswsade|d tejndseropuy UN I¥IN 2Anel1adolsod abeyliowaH ewiouspe Hn 48¢€ <z£00Z BZNnos aq
uoljezijoquia Buppped yum ewiouapeoltdewl
poon [10D Pa3SISSe-UIIS S)9aM g weiboibue bujuaaidg po]|043u0d abeyliowaH Kieyinid NOY 00T AoJApey
wsAinaueopnasd Buppped yum
AN JO uonezijoquwa 10D AN weiboibuy p9||0J3u0d abey.iowaH ewouspeosdew Ho 42z | gl00z edueiqedde)
buppped yum
poon | wsAinaue jo uoneby dip skep ¢ welbolbuy p3J|0J3u0d abeyiiowaH ewouape A1eynid 46¢€ ¢,6661 2u3joq
sisoubelp wsAinaueopnasd jo
awodIn0 juswjeal) 0] awij| sisoubeip/uoijejuasaid sbuipuiy anjesadoenui uolsa] | xas[aby

(panupuod) | sjqel

Vol. 74 No. R1/2013

Journal of Neurological Surgery Reports



Cavernous Carotid Artery Pseudoaneurysm Following Surgery Tuchman et al.

a patient refused surgical management resulted in death at
2 years secondary to uncontrollable epistaxis.'®> Despite
reports that conservatively managed postprocedure femoral
pseudoaneurysms spontaneously close in 89% of patients, we
recommend treatment even in incidental false aneurysms of
the carotid because of the higher morbidity associated with
carotid rupture.22

Additional surgical options for cavernous carotid pseu-
doaneurysms include extracranial to intracranial (EGIC)
bypass with carotid occlusion, craniotomy with direct repair
of the carotid artery within the cavernous sinus, or trapping
the aneurysm via cervical carotid ligation and supraclinoid
carotid clip ligation.®'31%23-24 Endovascular options may
include balloon occlusion of the carotid artery, coil emboli-
zation of the pseudoaneurysm or carotid artery, and/or
placement of a flow-diverting stent.>”-31215.18 Wwith the
advancement in endovascular techniques, open surgery has
become less common. Successful carotid artery occlusion,
aneurysm trapping, stenting, or coiling can be achieved
without subjecting the patient to the risks associated with
open craniotomy and manipulation of a cavernous carotid
pseudoaneurysm.

Some authors prefer carotid occlusion, when feasible, to
avoid the risks associated with manipulation of the false
aneurysm. Coil migration of cavernous pseudoaneurysms has
been reported. Struffert described two cases requiring repeat
transsphenoidal surgery to retrieve coils that had migrated
from a pseudoaneurysm into the patients’ nostril.'” The use ofa
flow-iverting stent may obviate the need for an intra-aneurys-
mal embolization.'®%> However, flow-diverting stents surren-
der future endovascular access to the pseudoaneurysm,
because once deployed a microcatheter cannot be passed
through it. If the patient experiences breakthrough bleeding,
he or she could not be treated with further embolic agents.

Conclusion

Although rare, erosion of an absorbable plate used to recon-
struct the bony sellar floor may cause a carotid artery
pseudoaneurysm, potentially resulting in a subacute presen-
tation of epistaxis or embolic stroke. The authors’ preference
is to avoid the use of rigid plating for sellar floor reconstruc-
tion in the absence of intraoperative CSF leaks, unless re-
quired to buttress a large skull base defect and CSF leak repair
construct. Short-segment embolization with stent coiling is
the preferred option for the treatment of iatrogenic carotid
pseudoaneurysms following endonasal skull base operations.

References

1 Cappabianca P, Cavallo LM, Colao A, de Divitiis E. Surgical com-
plications associated with the endoscopic endonasal transsphe-
noidal approach for pituitary adenomas. ] Neurosurg 2002;97
(2):293-298

Crowley RW, Dumont AS, Jane JA Jr. Bilateral intracavernous
carotid artery pseudoaneurysms as a result of sellar reconstruc-
tion during the transsphenoidal resection of a pituitary macro-
adenoma: case report. Minim Invasive Neurosurg 2009;52(1):
44-48

N

3 Kadyrov NA, Friedman JA, Nichols DA, Cohen-Gadol AA, Link M]J,

Piepgras DG. Endovascular treatment of an internal carotid artery

pseudoaneurysm following transsphenoidal surgery. Case report. |

Neurosurg 2002;96(3):624-627

Berker M, Aghayev K, Saatci I, Palaoglu S, Onerci M. Overview

of vascular complications of pituitary surgery with special

emphasis on unexpected abnormality. Pituitary 2010;13(2):

160-167

Ciric I, Ragin A, Baumgartner C, Pierce D. Complications of trans-

sphenoidal surgery: results of a national survey, review of the

literature, and personal experience. Neurosurgery 1997;40(2):

225-236, discussion 236-237

Laws ER Jr. Vascular complications of transsphenoidal surgery.

Pituitary 1999;2(2):163-170

Ahuja A, Guterman LR, Hopkins LN. Carotid cavernous fistula and

false aneurysm of the cavernous carotid artery: complications of

transsphenoidal surgery. Neurosurgery 1992;31(4):774-778, dis-

cussion 778-779

Cappabianca P, Briganti F, Cavallo LM, de Divitiis E. Pseudoaneur-

ysm of the intracavernous carotid artery following endoscopic

endonasal transsphenoidal surgery, treated by endovascular ap-

proach. Acta Neurochir (Wien) 2001;143(1):95-96

Dusick JR, Esposito F, Malkasian D, Kelly DF. Avoidance of carotid

artery injuries in transsphenoidal surgery with the Doppler probe

and micro-hook blades. Neurosurgery 2007;60(4, Suppl 2):322-

328, discussion 328-329

10 Cabezudo JM, Carrillo R, Vaquero ], Areitio E, Martinez R. Intra-
cavernous aneurysm of the carotid artery following transsphe-
noidal surgery. Case report. ] Neurosurg 1981;54(1):118-121

11 Camp PE, Paxton HD, Buchan GC, Gahbauer H. Vasospasm after trans-
sphenoidal hypophysectomy. Neurosurgery 1980;7(4):382-386

12 Ciceri EF, Regna-Gladin C, Erbetta A, et al. latrogenic intracranial
pseudoaneurysms: neuroradiological and therapeutical consider-
ations, including endovascular options. Neurol Sci 2006;27
(5):317-322

13 Dolenc VV, Lipovsek M, Slokan S. Traumatic aneurysm and carotid-
cavernous fistula following transsphenoidal approach to a pitui-
tary adenoma: treatment by transcranial operation. Br ] Neurosurg
1999;13(2):185-188

14 Paullus WS, Norwood CW, Morgan HW. False aneurysm of the
cavernous carotid artery and progressive external ophthalmople-
gia after transsphenoidal hypophysectomy. Case report. ] Neuro-
surg 1979;51(5):707-709

15 Raymond ], Hardy J, Czepko R, Roy D. Arterial injuries in trans-
sphenoidal surgery for pituitary adenoma; the role of angiography
and endovascular treatment. AJ]NR Am ] Neuroradiol 1997;18
(4):655-665

16 Reddy K, Lesiuk H, West M, Fewer D. False aneurysm of the
cavernous carotid artery: a complication of transsphenoidal sur-
gery. Surg Neurol 1990;33(2):142-145

17 Struffert T, Buhk JH, Buchfelder M, Rohde V, Doerfler A, Knauth M.
Coil migration after endovascular coil occlusion of internal carotid
artery pseudoaneurysms within the sphenoid sinus. Minim Inva-
sive Neurosurg 2009;52(2):89-92

18 Vanninen RL, Manninen HI, Rinne J. Intrasellar latrogenic carotid
pseudoaneurysm: endovascular treatment with a polytetra-
fluoroethylene-covered stent. Cardiovasc Intervent Radiol 2003;
26(3):298-301

19 Wilson CB, Dempsey LC. Transsphenoidal microsurgical removal of
250 pituitary adenomas. ] Neurosurg 1978;48(1):13-22

20 Cappabianca P, Cavallo LM, Esposito F, Valente V, De Divitiis E.
Sellar repair in endoscopic endonasal transsphenoidal surgery:
results of 170 cases. Neurosurgery 2002;51(6):1365-1371, dis-
cussion 1371-1372

21 Chen D, Concus AP, Halbach VV, Cheung SW. Epistaxis originating
from traumatic pseudoaneurysm of the internal carotid artery:
diagnosis and endovascular therapy. Laryngoscope 1998;108(3):
326-331

N

€]

(o))

~

oo

=)

Journal of Neurological Surgery Reports ~ Vol. 74 No. R1/2013

15

This document was downloaded for personal use only. Unauthorized distribution is strictly prohibited.



16

Cavernous Carotid Artery Pseudoaneurysm Following Surgery Tuchman et al.

22

23

24

Journal of Neurological Surgery Reports

Toursarkissian B, Allen BT, Petrinec D, et al. Spontaneous closure of
selected iatrogenic pseudoaneurysms and arteriovenous fistulae. |
Vasc Surg 1997;25(5):803-808, discussion 808-809

Charbel FT, Gonzales-Portillo G, Hoffman W, Cochran E. Distal
internal carotid artery pseudoaneurysms: technique and pitfalls of
surgical management: two technical case reports. Neurosurgery
1999;45(3):643-648, discussion 648-649

Kachhara R, Menon G, Bhattacharya RN, et al. False aneurysm of
cavernous carotid artery and carotid cavernous fistula: complica-

Vol. 74 No. R1/2013

25

26

tions following transsphenoidal surgery. Neurol India 2003;51(1):
81-83

de Souza ]M, Domingues FS, Espinosa G, Gadelha M.
Cavernous carotid artery pseudo-aneurysm treated by stenting
in acromegalic patient. Arq Neuropsiquiatr 2003;61(2B):
459-462

Bavinzski G, Killer M, Knosp E, Ferraz-Leite H, Gruber A, Richling B.
False aneurysms of the intracavernous carotid artery—report of 7
cases. Acta Neurochir (Wien) 1997;139(1):37-43

This document was downloaded for personal use only. Unauthorized distribution is strictly prohibited.



