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Surgical Neck Clipping for Paraclinoid Aneurysms: Surgical
Techniques and Clinical Results
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Summary: Paraclinoid aneurysms can be defined as intracranial aneurysms arising from the internal
carotid artery, between the distal dural ring and the posterior communicating artery. They include ca-
rotid-ophthalmic artery aneurysms, carotid-superior hypophyseal artery aneurysms, carotid cave an-
eurysms, etc. Paraclinoid aneurysms are considered as one of the most suitable lesions for endovas-
cular treatment. However, surgical treatment is often necessary in cases with wide-neck and/or large
aneurysms. When surgical clipping is performed for such aneurysms, the following skull-base tech-
niques are considered in accordance with particular aneurysmal characteristics: extradural, intradu-
ral, and partial anterior clinoidectomy; opening the distal dural ring; and control of bleeding from the
cavernous sinus. In the present report, we describe our experience with and the clinical outcome of
paraclinoid aneurysms treated surgically. Twenty-three consecutive patients who underwent surgical
neck clipping between January 1, 2010 and March 31, 2016, were included in this study. Three out of
23 patients presented with subarachnoid hemorrhage, and four had visual disturbances. The aneu-
rysms of 16 patients were identified incidentally. Complete exclusion was confirmed in all patients on
follow-up angiography. New visual complications were not detected in patients who had no preopera-
tive ophthalmological symptoms. On the other hand, out of the four patients who had visual distur-
bances before surgery, one experienced improved symptoms, two indicated no change, while the vi-
sual acuity of one patient deteriorated to blindness. The present study shows that surgical clipping is
still one of the therapeutic options in most cases of paraclinoid aneurysms. Basic skull base technique
is an indispensable factor for successful clinical results.
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Fig. 1 A paraclinoid aneurysm classified as the transitional type.
A: Constructive interference in steady state (CISS) image demonstrating an
aneurysm in the intradural subarachnoid space (arrow).
B: Three-dimensional rotational angiography (3DRA) image showing the
paraclinoid aneurysm projecting superiorly (double arrow).
C: Venous image of 3DRA revealing the main drainage route of the superfi-
cial sylvian vein (SSV) into the foramen rotundum (arrowhead).
D: The transitional paraclinoid aneurysm in the operative fields.
E: The transitional aneurysm on indocyanine green (ICG) videoangiography.
DDR: distal dural ring, ICA: internal carotid artery
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Fig. 2 Our procedure of extradural anterior clinoidectomy.
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A: Three-dimensional computed tomographic angiography
(3DCTA) showing a paraclinoid aneurysm projecting medially.

B: Rongeuring off the minor wing after reflecting the dura propria.
C: Removing the shark teeth of the anterior clinoid process.

D: Cutting the superior part of the distal dural ring.

E: Complete removal of the optic strut.

F: Cutting the medial part of the distal dural ring.

G: Dissection of the C3 portion from the carotid sulcus.

H: Surgical clipping for the paraclinoid aneurysm.
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Fig. 3 Our procedure for partial anterior clinoidectomy.

A|/B|CD A: Magnetic resonance angiography (MRA) showing multiple aneurysms in the paraclinoid area.
E|F|GH B: Three-dimensional computed angiography (3DCTA) showing a small paraclinoid aneurysm

projecting superiorly.

C: Dural incision.

D: Reflecting the dura on the anterior clinoid process.

E: Removing the anterior clinoid process from its tip.

F: Securing the neck of the aneurysm.

G: Surgical clipping.

H: Watertight closure of the dura on to the clinoid space with dural suturing.

AB|C
DE
Fig. 4 Our procedure for opening the distal dural

ring.
A: Dural incision towards the distal dural ring.
B: Small incision on the carotico-oculomotor
membrane (COM).
C: Internal carotid artery (ICA) from which the
distal dural ring was removed.
D, E: Dissection of the C3 carotid portion from
the carotid sulcus.
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Table 1 Summary of patients with paraclinoid aneurysms treated by surgical clipping

No. Age Sex Presentation Projection  Size (mm) Procedure QOutcome
1 54 F SAH Gr 4 Medial Large Clipping SD
2 34 M SAH Gr 2 Ventral 7 Clipping GR
3 84 F SAH Gr 3 Ventral Large Clipping SD
4 61 F  Visual disturbance  Superior Large Clipping MD
5 59 F  Visual disturbance  Superior 12 Clipping GR
6 65 F  Visual disturbance  Superior 5 Clipping GR
7 47 F  Visual d, infarction ~ Superior Giant Clipping MD
8 69 F Incidental Medial 6 Clipping GR
9 34 F Incidental Superior 5.5 Clipping GR
10 46 F Incidental Superior 5 Clipping GR
" 47 F Incidental Superior 5.5 Clipping GR
12 64 M Incidental Superior 5.5 Clipping GR
13 69 M Incidental Superior 10 Clipping GR
14 64 F Incidental Superior 3+4 Clipping GR
15 71 F Incidental Medial 7 Clipping GR
16 76 F Incidental Superior 10 Clipping GR
17 43 F Incidental Superior 5 Clipping GR
18 65 F Incidental Medial 5 Clipping GR
19 48 F Incidental Superior 4 Clipping GR
20 46 F Incidental Medial 5 Clipping GR
21 66 F Incidental Medial 7 Clipping GR
22 69 F Incidental Medial 5 Clipping GR
23 57 F Incidental Transitional 5 Clipping GR

F: female, M: male, SAH: subarachnoid hemorrhage, Gr: Hunt and Kosnik grade, GR: good
recovery, MD: moderate disability, SD: severe disability
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