
Introduction
Paraclinoid segment aneurysms, comprising 
5 to 10% of all intracranial aneurysms, arise 
in the segment of internal carotid artery 
(ICA) between the distal dural ring (DDR) and 
posterior communicating artery (P Comm A).1 
In this chapter, the anatomical principles and 
controversies involved in the surgical clipping 
of various subtypes of paraclinoid segment 
aneurysms are depicted.

Prelude to the Endeavor! 
Anatomical Principles

Parts of Internal Carotid Artery 
and Its Fascial Reflections
The cavernous ICA is designated as C4, the 
clinoidal segment (between the proximal 
dural ring [PDR] and DDR) as C5, and the 
supraclinoid segment (between the DDR up 
to the P Comm A) as C6 segment (based on 
Fischer’s classification modified by Bouthillier 
et al; Fig. 3.1a).2 The two layers of cavernous 
sinus (CS) dura split at the anterior clinoid 
process (ACP). The inner membranous layer 
of CS forms the proximal dural ring (PDR) 
encircling the ICA and continues as periosteum 
covering inferior surface of the ACP. Laterally, 
this inner membranous layer of CS also forms 
the dural sheath of the oculomotor (III) nerve. 
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The part of dura that connects the proximal 
dural ring encasing the ICA and the inner 
membranous dura of the CS encasing the III 
nerve is the carotico-oculomotor membrane. 
It forms the surgical landmark for approaching 
the clinoidal ICA through the roof of the CS.

The outer dural layer of the CS forms the 
DDR. Medially, this outer dural layer forms the 
periosteum covering the superior surface of 
the ACP, planum sphenoidale (PS), tuberculum 
sellae, diaphragma sellae, and dural sheath of 
the optic nerve (II). On the lateral aspect, the 
DDR is attached to the anterior petroclinoid 
ligament, extending between the petrous apex 
and the ACP.

The fascia covering the clinoidal segment of 
ICA (which is extradural in location) between 
the PDR and the DDR is known as the carotid 
collar (CC) (Fig. 3.1b).3

Types of Paraclinoid Segment 
Aneurysms
On lateral view of ICA angiogram, four types 
of paraclinoid segment aneurysms are visible 
(Fig. 3.2):

1. Carotico-ophthalmic aneurysms (CO A):  
They arise intradurally from the origin 
of ophthalmic artery (Oph) just distal to 
the DDR. They usually point dorsally and 
displace the optic nerve (II) superiorly 
and medially (Fig. 3.2a).
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2. Dorsal (D) or anterior wall aneurysms: 
They arise from the dorsal surface of ICA 
distal to the ophthalmic artery. They are 
usually broad-based, sessile, and often 
need reinforcement of their neck with 
cotton or bemsheet, prior to clipping, 
to avoid avulsing them from the parent 
vessel (Fig. 3.2b).

3. Ventral (V) or posterior wall 
aneurysms: They are also usually 
blister, sessile aneurysms that arise 

from the ventral wall of ICA, 180 degrees 
to the side opposite the origin of the 
ophthalmic artery (Fig. 3.2c).

4. Transitional (T) aneurysms: They are 
usually fusiform aneurysms extending 
from the CS to the supraclinoid segment 
of ICA. They often require trapping of 
the parent vessel with a low- or high-
flow bypass to the middle cerebral 
artery (Fig. 3.2d).

Fig. 3.1 (a) Basal schematic diagram showing the cavernous (C4), clinoidal (between the proximal and 
distal dural rings; C5), and supraclinoid (between the distal dural ring upto the posterior communicating 
artery [P Comm A]; C6) segments of internal carotid artery (ICA). (b) Sagittal schematic diagram showing 
two layers of cavernous sinus (CS) dura split at the anterior clinoid process (ACP). The inner membranous 
layer forms the proximal dural ring (PDR) encircling the ICA, continuing as periosteum covering the 
inferior surface of anterior clinoid process (ACP). The outer dural layer forms the distal dural ring (DDR). 
Medially, this outer dural layer forms the periosteum covering the superior surface of the ACP, planum 
sphenoidale (PS), tuberculum sellae, diaphragma sellae, and dural sheath of the optic nerve (II). The 
fascia covering the clinoidal segment of ICA between the PDR and the DDR is known as the carotid collar 
(CC). The optic foramen (OF) and the superior orbital foramen (SOF) are also seen. CS, cavernous sinus; 
Cl, clinoidal region; II, optic nerve; III, oculomotor nerve; IV, trochlear nerve; VI, abducent nerve; V N, 
trigeminal nerve; V1, ophthalmic division of trigeminal nerve; V2, maxillary division of trigeminal nerve; 
V3, mandibular division of trigeminal nerve; ACP, anterior clinoid process.
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On lateral view of ICA angiogram, two types of 
aneurysms are visible:

1. Superior hypophyseal artery (SHA) 
aneurysms: These medially directed 
supraclinoid artery aneurysms arise 
from the origin of the SHA and project 
above the diaphragma sellae toward the 
suprasellar cistern (Fig. 3.3a).2,4,5

2. Carotid cave (CC) aneurysms: The 
carotid cave is located along the ICA 

wall facing the carotid sulcus medially. 
The carotid cave aneurysms are small 
aneurysms, located intra durally, pro-
jecting medially on the antero posterior 
view of the angiogram. At surgery, they 
are located intradurally at the dural 
penetration of the ICA on the ventro-
medial side and appear to be buried in 
the dural pouch (carotid cave) at the 
DDR and are pointing proximally toward 

Fig. 3.2 On lateral internal carotid artery (ICA) angiogram, four types of paraclinoid segment 
aneurysms are seen. (a) Carotico-ophthalmic aneurysms (CO A): They arise intradurally from the origin 
of ophthalmic artery (Oph) just distal to the distal dural ring. (b) Dorsal (D) or anterior wall aneurysms: 
They arise from the dorsal surface of ICA distal to the ophthalmic artery and are usually broad-based 
and sessile. (c) Ventral (V) or posterior wall aneurysms: They are also usually blister, sessile aneurysms that 
arise from the ventral wall of ICA, 180 degrees to the side opposite the origin of the ophthalmic artery. 
(d) Transitional (T) aneurysms: They are usually fusiform aneurysms extending from the cavernous sinus 
to the supraclinoid segment of ICA. A Ch, anterior choroidal artery; ACP, anterior clinoid process; Oph, 
ophthalmic artery; P Comm A, posterior communicating artery; PS, planum sphenoidale; SH, superior 
hypophyseal artery; TS, tuberculum sellae.
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the CS. These aneurysms may cause 
either an extra- or intradural bleeding 
based upon their extent of penetration 
into the extradural clinoidal space and 
the CS (Fig. 3.3b).5–9

Anatomical Considerations during 
the Performance of a Pterional 
Craniotomy
The patient is positioned supine with the 
ipsilateral shoulder elevated by a pillow. The 
head is elevated by 30 degrees and is turned 
30 to 45 degrees toward the opposite side. 
It is kept slightly flexed to enable the orbital 

plate and PS lie perpendicular to the direction 
of field-of-view of the surgeon. A curvilinear 
scalp flap is taken, starting 1 cm anterior to 
the tragus, curving behind the hairline to just 
cross the midline. The scalp flap is reflected 
anteroinferiorly (Fig. 3.4a). The two layers of 
temporalis fascia, below the line joining the 
frontozygomatic suture to the tragus, have to 
be taken together without separation, along 
with the scalp flap (Fig. 3.4b). The frontalis 
branch of the facial nerve takes origin from 
the facial nerve just distal to stylomastoid 
foramen, enters and then emerges from the 
parotid gland, courses superficial to perio-
steum of the zygomatic bone, runs in the inter-
fascicular plane of the two layers of temporalis 

Fig. 3.3 Lateral internal carotid artery (ICA) angiogram may show two types of aneurysms. (a) Superior 
hypophyseal artery (SHA) aneurysms: These medially directed supraclinoid artery aneurysms arise from 
the origin of the superior hypophyseal artery (SHA) and project above the diaphragma sellae toward the 
suprasellar cistern. (b) Carotid cave (CC) aneurysms: The carotid cave aneurysms are small aneurysms, 
located intradurally, projecting medially on the anteroposterior view of the angiogram. They are located 
intradurally buried in the dural pouch (carotid cave) at the distal dural ring (DDR) and are pointing 
proximally toward the cavernous sinus. ACA, anterior cerebral artery; ACP, anterior clinoid process; CC, 
carotid cave aneurysms; CS, carotid sinus; DDR, distal dural ring; MCA, middle cerebral artery; Oph, 
ophthalmic artery; PDR, proximal dural ring; SH, superior hypophyseal artery;  SHA, superior hypophyseal 
aneurysm; SS, superior sagittal sinus.
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fascia and supplies the frontalis and portions 
of the orbicularis oculi, corrugator supercilii, 
and procerus muscles. Preservation of this 
branch by elevating both temporalis fascial 
layers simultaneously along with the nerve 
traversing in between these layers prevents 
ptosis from occurring (Fig. 3.4c). During a 
pterional craniotomy, the “danger area” for 
injuring this nerve is 9.6 to 1.5 mm above the 
zygomatic arch and 10 to 15 mm posterior 

to Pitanguy line (Pitanguy line is drawn from 
0.5 cm below the tragus to 0.5 cm above the 
lateral margin of the bony orbit) (Fig. 3.4d). 
This exposes the temporalis muscle and the 
anterior pad of fat. The temporalis muscle 
is also reflected in the direction of the scalp 
flap leaving a cuff of muscle attached to the 
superior temporal line.10

In a pterional craniotomy, after making 
the McCarty’s key burr-hole just posterior to 

dc
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Fig. 3.4 (a) In a pterional craniotomy, a curvilinear scalp flap is taken, starting 1 cm anterior to the 
tragus, curving behind the hairline to just cross the midline. (b,c) The two layers of temporalis fascia, 
below the line joining the frontozygomatic suture to the tragus, have to be taken together without 
separation, along with the scalp flap. (d) The frontalis branch of the facial nerve takes origin from the 
facial nerve just distal to stylomastoid foramen, enters and then emerges from the parotid gland, 
courses superficial to periosteum of the zygomatic bone, runs in the interfascicular plane of the two 
layers of temporalis fascia and supplies the frontalis and portions of the orbicularis oculi, corrugator 
supercilii, and procerus muscles.
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Fig. 3.5 (a,b) In a pterional craniotomy, after making the McCarty’s key burr-hole just posterior to 
the junction between the zygomatic process of the frontal bone and the superior temporal line, an 
adequate frontal as well as temporal exposure is sought. The wing of the sphenoid (orange line) needs to 
be drilled out until the superior orbital fissure during the elevation of the bone flap.
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the junction between the zygomatic process 
of the frontal bone and the superior temporal 
line, an adequate frontal as well as temporal 
exposure is sought (Fig. 3.5a). The wing of 
the sphenoid needs to be drilled out during 
the elevation of the bone flap (Fig. 3.5b). An 
adequate transsylvian and subfrontal exposure 
facilitates multiple corridors to the aneurysm.

The wing of the sphenoid needs to be 
drilled to the superior orbital fissure. This helps 
in preventing excessive frontal lobe retraction 
during surgery. The middle meningeal artery, 
traversing over the dura from the sphenoidal 
wing, is coagulated. The dura is opened in a 
“C”-shaped manner and reflected inferiorly, 
exposing the Sylvian fissure and the frontal 
and temporal lobes. A unilateral subfrontal or 
a minisupraorbital approach may also be used 
to clip these aneurysms.

Principles of Clinoidal Drilling
The anterior root of the ACP (vertically shaded 
area of the PS) is the continuation of the ACP 
toward the roof of the optic foramen and the 
PS. Drilling of this part of the bone deroofs the 
optic foramen and permits the mobilization of 
the optic nerve (II) from the ICA. The drilling 
of the greater and lesser wings of the sphenoid 
until the superior orbital fissure (green oblique 
arrow) disconnects the lateral attachment 
of the ACP. The optic struts on the two sides 
(bilateral horizontal blue arrows) form the 
posterior roots of the ACPs and separate 
bilateral optic foramina from superior orbital 
fissures. When the ACP is cored out from 
inside, the optic strut is drilled. This mobilizes 
the remaining shell of the ACP. The ICA passes 
medial to the ACP, and the optic strut forms 
the anterior boundary of its genu before the 
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artery becomes supraclinoid, after emerging 
from the DDR (Fig. 3.6).11,12

After exiting from the CS, the ICA forms 
its anterior loop. Its clinoidal segment is 
surrounded by the ACP laterally, optic strut 
anteriorly, and the carotid sulcus (C sulcus) 
medially. As the ICA has already reversed its 
course by 180 degrees just before it reaches 
the optic strut, carefully drilling this portion 
of bone during an anterior clinoidectomy has 
less chances of endangering the ICA unless a 
dorsally directed aneurysm is firmly adher-
ent to the clinoidal undersurface. Thus, the 
mobilized ACP may be easily dissected from 
the soft tissue covering the ICA and gently 

removed after the drilling of the posterior root 
of the ACP, that is, the optic strut.1,3,4

Steps of Extradural Clinoidectomy
Prior to a pterional craniotomy, the zygomatic 
arch is removed in order to facilitate further 
temporalis muscle retraction inferiorly and 
also to gain access to the temporal base 
(Fig. 3.7). The deep layer of the temporalis 
fascia continues with the epicranial fascia 
and is partially attached along the superior 
temp oral line. It covers the temporalis 
muscle and is known the “superficial layer 
of deep temporal fascia.” This layer splits 

Fig. 3.6 The anterior root of the anterior clinoid 
process (vertically shaded area of the planum 
sphenoidale) is the continuation of the anterior 
clinoid process (ACP) toward the roof of the optic 
foramen and the planum sphenoidale. Drilling of 
this part of the bone deroofs the optic foramen 
and permits mobilization of the optic nerve (II) 
from the internal carotid artery (ICA). The drilling 
of the greater and lesser wings of the sphenoid 
until the superior orbital fissure (green oblique 
arrow) disconnects the lateral attachment of the 
anterior clinoid process. The optic struts on the 
two sides (bilateral horizontal blue arrows) form 
the posterior roots of the anterior clinoid processes 
and separate bilateral optic foramina from superior 
orbital fissures. When the anterior clinoid process 
is cored out from inside, the optic strut is drilled. 
This mobilizes the remaining shell of the anterior 
clinoid process. ICA, Internal carotid artery.

Fig. 3.7 Prior to a pterional craniotomy, the zygo-
matic arch may be removed in order to facilitate 
further temporalis muscle retraction inferiorly and 
also to gain access to the temporal base. The deep 
layer of the temporalis fascia continues with the 
epicranial fascia and is partially attached along the 
superior temporal line. It covers the temporalis 
muscle and is known the “superficial layer of deep 
temporal fascia.” This layer splits at the zygomatic 
arch, and the second layer is referred to as the 
“deep layer of the deep temporal fascia.” The 
temporalis muscle with its deep layer continues 
below the zygomatic arch to be attached to the 
coronoid process and body of mandible. Between 
these two layers, an intrafascial fat pad exists. 
This fat pad contains the zygomatico-orbital 
branch of the superficial temporal artery and the 
zygomaticotemporal branch of the zygomatic 
nerve (a branch of the maxillary nerve).
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at the zygomatic arch, and the second layer 
is referred to as the “deep layer of the deep 
temporal fascia.” The temporalis muscle with 
its deep layer continues below the zygomatic 
arch to be attached to the coronoid process 
and body of mandible. Between these two 
layers, an intrafascial fat pad exists. This fat 
pad contains the zygomatico-orbital branch 
of the superficial temporal artery and the 
zygomaticotemporal branch of the zygomatic 
nerve (a branch of the maxillary nerve). To 
remove the zygomatic arch, the superficial 
layer of deep temporal fascia is split. The 
zygomatic arch is divided, making sure that 
the posterior incision does not breach the 

capsule of the temporomandibular joint. Prior 
to reflecting the zygomatic arch, holes are 
made on either side of the bony cut so that the 
arch may be fixed in situ after surgery.10

After the pterional craniotomy has been 
conducted, the temporal and frontal dura are 
separated from the skull base. The meningio-
orbital artery running in the orbitotemporal 
periosteal fold (between the orbital fascia 
of the globe and the temporal [temp] dura) 
is then coagulated and divided (Fig. 3.8a). 
The peeling of the dura propria of the temporal 
lobe from the lateral wall of the CS is then done 
using sharp dissection, progressively exposing 
the third (III), fourth (IV), V1 (ophthalmic), V2 

Fig. 3.8 Steps of extradural clinoidectomy. (a) The temporal and frontal dura are separated from 
the skull base. The meningio-orbital artery running in the orbitotemporal periosteal fold (between the 
orbital fascia of the globe and the temporal [temp] dura) is then coagulated and divided. (b,d) The 
peeling of the dura propria of the temporal lobe from the lateral wall of the cavernous sinus (CS) is 
then done using sharp dissection, progressively exposing the third (III), fourth (IV), V1 (ophthalmic), V2 
(maxillary) nerves. This dissection exposes the entire length of the anterior clinoid process (*; ACP) to its 
tip. The field-of-view to accessing the ACP, therefore, becomes much wider and this part of the ACP may 
be drilled. (c,e) The roof of the optic canal, which is formed by the planum sphenoidale is then drilled.
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(maxillary) nerves. This dissection exposes the 
entire length of the ACP to its tip (Fig. 3.8b–e).  
The field-of-view to accessing the ACP, 
therefore, becomes much wider and this part 
of the ACP may be drilled. The roof of the 
optic canal, which is formed by the PS, is then 
drilled with a diamond 3-mm drill bit, under 
constant irrigation. After thinning the bone, 
it is removed with a periosteal dissector. In 
order to mobilize the optic nerve medially to 
open the proximal carotico-optic space, the 
medial wall of optic canal may also be drilled 
(occasionally exposing the mucosa of the 
ethmoidal-sphenoidal air cells that are kept 
intact). Then, the thin shell of clinoidal remnant 
is cored out and the rim of bone removed 
piecemeal using a dissector. The clinoidal part 
of the ICA is mobilized by dividing the PDR and 
the DDR and the CC in-between (Fig. 3.8c). 
The carotico-oculomotor membrane is then 
incised parallel to the oculomotor nerve and 
the oculomotor nerve mobilized laterally. The 
brisk bleeding emanating from the CS may 
be controlled with mashed-muscle, surgicel 
and fibrin glue injection. The DDR is densely 
adherent to the carotid adventitia and must be 
divided meticulously.

An extradural clinoidectomy may be used 
in all cases of paraclinoid aneurysms except 
in carotico-ophthalmic aneurysms pointing 
dorsally and closely adherent to the under-
surface of the clinoid process. The clinoid 
may often be pneumatized and ethmoidal or 
sphenoidal air cells may get opened during 
drilling. These openings need to be meti-
culously closed using fascial-muscle-fat graft 
and fibrin glue combination in order to prevent 
cerebrospinal rhinorrhea.11,12

Proximal Control of the Ipsilateral 
Internal Carotid Artery
The sites of proximal control of ICA include 
(Fig. 3.9):

1. In the neck, within the carotid 
triangle: The ICA originates at the bifur-
cation of the common carotid artery, 

opposite the upper border of the thyroid 
cartilage. It lies relatively superficial at 
its origin, within the carotid triangle, 
traversing behind and lateral to the 
external carotid artery and overlapped 
by the sternocleidomastoid muscle, 
the deep fascia, platysma, and skin. It 
may be distinguished from the external 
carotid artery, as the ICA does not give 
any branches in the neck.

2. In the petrous bone, within the 
posterolateral (Glasscock) triangle: 
Its borders are the mandibular nerve 
(V3), greater superficial petrosal nerve 
(GSPN) and the line joining foramen 
spinosum (FS) to the arcuate eminence 
(AE) (the latter is placed near the center 
of anterior surface of petrous part, which 
indicates the situation of the superior 
semicircular canal).

3. In the cavernous sinus: The temporal 
dura may be separated from the dura 
over the lateral wall of the CS, from the 
superior orbital fissure to the extra-
dural part of the mandibular nerve. 

Fig. 3.9 Sites of proximal control of internal 
carotid artery (ICA). (A) In the neck, within the 
carotid triangle. (B) In the petrous bone, within 
the posterolateral (Glasscock) triangle. (C) In the 
cavernous sinus. (D) In the clinoidal triangle. (E) In 
the supraclinoid region. (F) By retrograde suction 
decompression. AE, arcuate eminence; C, carotid 
artery; FO, foramen ovale; FS, foramen spinosum; 
GSPN, greater superficial petrosal nerve; GT, 
Glasscock’s triangle; V, trigeminal nerve.
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The cavernous ICA may be exposed from 
the proximal dural ring to the posterior 
clinoid process. Bleeding of the CS may 
be controlled by packing it with surgicel 
and fibrin glue. Within the CS, VIth nerve 
palsy may be prevented by remaining in 
close proximity to the ICA.

4. In the clinoidal triangle: The clinoidal 
segment of ICA may be exposed between 
the PDR and DDR by a clinoidectomy.

5. In the supraclinoid region: If the 
aneurysm is located on the paraclinoid 
segment distal to the clinoid, the 
proximal supraclinoid ICA may be 
utilized for proximal control.

6. Retrograde suction decompression: 
This may be done by the endovascular 
inflation of a balloon within the lumen 
of the ICA proximal to the aneurysm to 
obstruct blood flow to it; and also by 
applying a retrograde suction to drain 
the blood from its lumen in order to 
decompress it prior to its clipping.1

Clipping of Bilateral Paraclinoid 
Segment Aneurysms Using a Single 
Approach
Paraclinoid aneurysms may be bilateral in 
7% of patients. Managing both lesions with 
a single approach may be considered if the 
contralateral aneurysm is unruptured, reason-
ably small (<15 mm) and medially directed. A 
contralateral approach may not be preferred 
in patients with a prefixed chiasma or in the 
presence of large or giant aneurysms. Drilling 
of the PS covering the optic foramen may be 
required in patients with a prefixed chiasm.1,5

Preservation of Superior 
Hypophyseal Artery during the 
Clipping of Superior Hypophyseal 
Artery Aneurysms
The superior hypophyseal arteries form a 
plexus on the hypothalamo-hypophyseal 

apparatus and the pituitary stalk. These vessels 
are often multiple and bilateral and supply 
both the pituitary stalk and gland and the 
optic apparatus. No attempt is usually made 
to secure these arteries away from the clip 
as a unilateral compromise of some of these 
vessels in a clip does not cause any clinical 
deficit as a rich collateral circulation exists. 
However, during bilateral clipping of these 
aneurysms, pituitary and optic nerve function 
may occasionally be compromised.1,3,4

Happy to Zig While Others 
Zag! Surgery in the Era of 
Endovascular Management

Operative Details

Reconstruction of Lumen of a Giant 
Fusiform Paraclinoid Segment Aneurysm 
Using Fenestrated Tandem Clips
The computed tomographic angiogram shows 
a fusiform aneurysm arising from the ICA 
(Fig. 3.10a–e). After a frontotemporal cranio-
tomy, the dura covering the PS over the optic 
foramen is coagulated, incised, and reflected. 
The drilling of optic foramen and the ACP is 
done to expose the optic nerve at that level. 
The CC enveloping the clinoidal segment of 
ICA between the PDR and DDR is exposed 
and opened, exposing the clinoidal segment 
of ICA proximal to the aneurysm. Straight 
fenestrated clips are applied to reconstruct 
the neck of the aneurysm while excluding the 
fundus of the aneurysm. Care should be taken 
that the fenestration of the clip should reach 
the proximal part of the aneurysmal neck 
in order to maintain the lumen of the parent 
blood vessel. An assessment of cross flow and 
balloon occlusion test prior to surgery really 
helps in assessing the ipsilateral circulation 
supported by the contralateral ICA across the 
anterior communicating artery.
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Clipping of a Clinoidal Aneurysm of ICA
Following a subarachnoid hemorrhage 
(Fig. 3.11a, b), a small paraclinoid ICA aneu-
rysm could be seen arising from the ICA just 
distal to the ACP (Fig. 3.11c).

After a frontotemporal craniotomy 
(Fig. 3.12a), the drilling of PS and removal of 

the ACP (Fig. 3.12b–f) exposed the clinoidal 
segment of ICA and the optic nerve within 
the optic foramen. Opening the CC between 
the PDR and DDR exposed the clinoidal 
aneurysm (Fig. 3.12g, h) which could then be 
clipped using a right-angled fenestrated clip 
(Fig. 3.12i).

Fig. 3.10 (a) The axial computed tomography (CT) scan image shows a fusiform aneurysm arising from 
the internal carotid artery (ICA). (b) The ipsilateral ICA digital subtraction angiogram shows inadequate 
cross flow. (c) After a left frontotemporal craniotomy, the giant fusiform ICA is seen elevating the optic 
nerve. Its proximal portion is hidden behind the planum sphenoidale and anterior clinoid process. 
(d) After the planum sphenoidale drilling and an anterior clinoidectomy, the proximal clinoidal segment 
of ICA, the proximal part of neck of the aneurysm, and the part of optic nerve within the optic foramen 
is exposed. The carotid collar enveloping the clinoidal segment of ICA between the proximal and distal 
dural rings is opened, exposing the clinoidal segment of ICA proximal to the neck of the aneurysm. 
(e) Straight fenestrated clips are applied to reconstruct the neck of the aneurysm while excluding its 
fundus from the ICA circulation.
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Fig. 3.11 (a,b) Computed tomography (CT) scan images show a subarachnoid hemorrhage in the 
basal cisterns. (c) A small paraclinoid internal carotid artery (ICA) aneurysm could be seen arising from 
the ICA just at its point of crossing the anterior clinoid process.
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Fig. 3.12 (a) After a frontotemporal craniotomy, (b–f) the drilling of planum sphenoidale and removal 
of the anterior clinoid process exposed the clinoidal segment of internal carotid artery (ICA) and the 
optic nerve within the optic foramen. (g, h) Opening the carotid collar between the proximal and distal 
dural rings exposed the clinoidal aneurysm. (i) The exposed aneurysm could then be clipped using a 
right-angled fenestrated clip.
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Fig. 3.13 The dorsal wall aneurysms are usually 
sessile aneurysms with a very fragile neck.

Fig. 3.14 In the dorsal wall sessile aneurysms, (a) wrapping the aneurysm neck to reinforce it with 
bemsheet or linen, prior to clipping, and (b) applying serial fenestrated clips that partially include the 
wall of the parent internal carotid artery (ICA) are useful maneuvers to prevent their intraoperative 
rupture.

fenestrated clip that partially occluded the 
lumen of the ICA was successful in treating 
it. In this situation, wrapping the aneurysm 
neck to reinforce it with gorotex, bemsheet or 
linen prior to clipping may be a good option 
(Fig. 3.14).

Conclusion
Assessing the three-dimensional anatomy 
of the petrous, CS, clinoidal, supraclinoid 
regions as well as various segments of ICA; 
recognizing various subtypes of paraclinoid 
segment aneurysms; identifying fascial, bony, 
and subarachnoid structures in the regions in 
close proximity; and defining relevant planes 
for safe dissection, are important steps in 
the successful surgical management of these 
aneurysms.
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Clipping of a Dorsally Directed Dorsal 
Wall Aneurysm of the Internal Carotid 
Artery
The dorsal wall aneurysms are usually sessile 
aneurysms with a very fragile neck (Fig. 3.13). 
Directly clipping these aneurysms may lead to 
rupture of their neck. When a clip was applied 
to the sessile neck of this dorsally directed 
aneurysm, it avulsed; and, only a right-angled 
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