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Since the publication of the International Subarach-
noid Aneurysm Trial,28 there has been a paradigm 
shift in the treatment of intracranial aneurysms, 

and more aneurysms are referred for endovascular coil-
ing. Despite this recent trend and the continuing evolution 
of endovascular treatments, large and giant ophthalmic 

segment aneurysms present a unique dilemma. From the 
surgical perspective, this aneurysm subgroup poses tech-
nical challenges with regard to proximal control and safe 
intracranial exposure, decompression, and clipping due to 
brisk retrograde flow through the ophthalmic artery and 
cavernous branches. Simple trapping of the aneurysm 
between the cervical ICA and intracranial carotid artery 
may not adequately soften the aneurysm sufficiently for 
clip reconstruction.4 Furthermore, excessive manipulation 
of the optic apparatus may contribute to poor visual out-
comes.33 On the endovascular side, coiling of large or gi-
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Object. The authors report their results in a series of large or giant carotid ophthalmic segment aneurysms 
clipped using retrograde suction decompression.

Methods. A retrospective review of clinical data and treatment summaries was performed for 18 patients with 
large or giant carotid artery ophthalmic segment aneurysms managed operatively via retrograde suction decompres-
sion. Visual outcomes, Glasgow Outcome Scale (GOS) scores, and operative complications were determined. Post-
operative angiography was assessed.

Results. During a 17-year period, 18 patients underwent surgery performed using retrograde suction decompres-
sion. The mean aneurysm size was 26 mm. Three patients presented with subarachnoid hemorrhage. Fourteen of 18 
patients presented with visual symptoms. Eleven (79%) of these 14 patients experienced visual improvement and the 
remaining 3 (21%) experienced worsened vision after surgery. Of 3 patients without visual symptoms and a complete 
visual examination before and after surgery, 1 had visual worsening postoperatively. One aneurysm required trap-
ping and bypass, and all others could be clipped. Postoperative angiography demonstrated complete occlusion in 9 
of 17 clipped aneurysms and neck remnants in the other 8 clipped aneurysms. One (5.5%) of 18 patients experienced 
a stroke. Eighteen patients had a GOS score of 5 (good outcome), and 1 patient had a GOS score of 4 (moderately 
disabled). There were no deaths. There was no morbidity related to the second incision or decompression procedure. 
Prolonged improvement did occur, and even in some cases of visual worsening in 1 eye, the overall vision did im-
prove enough to allow driving.

Conclusions. Retrograde suction decompression greatly facilitates surgical clipping for large and giant aneu-
rysms of the ophthalmic segment. Visual preservation and improvement occur in the majority of these cases and is an 
important outcome measure. Developing endovascular technology must show equivalence or superiority to surgery 
for this specific outcome.
(http://thejns.org/doi/abs/10.3171/2013.2.JNS12735)
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Abbreviations used in this paper: BTO = balloon test occlusion; 
CCA = common carotid artery; ECA = external carotid artery; GDC 
= Guglielmi detachable coil; GOS = Glasgow Outcome Scale; ICA 
= internal carotid artery.

See the corresponding editorial in this issue, pp 935–936.
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ant aneurysms is an attractive minimally invasive solution 
but has low rates of complete occlusion and high rates 
of recanalization.29 Furthermore, there are now numerous 
warnings of visual worsening in patients with carotid oph-
thalmic large or giant aneurysms treated with coil occlu-
sion.23,34,35,40,41

One solution offered from the surgical side is ret-
rograde suction decompression. Initially described by 
Batjer and Samson,4 this technique has been reported 
to facilitate direct surgical clipping of this subgroup of 
aneurysms. This has been the preferred technique at our 
institution for the treatment of large to giant carotid oph-
thalmic aneurysms. At our institution, it is known as the 
Dallas technique, a descriptive term first coined by Dr. 
Charles Drake. It provides indirect decompression of the 
aneurysm, facilitating clip reconstruction with minimal 
optic nerve manipulation. We report our series of surgi-
cally treated large to giant carotid ophthalmic aneurysms 
with particular attention to the visual outcomes. In light 
of the continued evolution of endovascular solutions, es-
pecially flow-diverting stents, we believe that a surgical 
standard with detailed visual outcomes is necessary so 
that future comparisons can be appropriately made.

Methods
Clinical data and treatment summaries for all pa-

tients with large or giant carotid artery ophthalmic seg-
ment aneurysms managed operatively via retrograde suc-
tion decompression over a 17-year period were reviewed. 
All operations were performed by a single surgeon 
(S.P.L.). The carotid ophthalmic segment was defined as 
the portion of the ICA from the point of dural penetration 
beneath the anterior clinoid process to the origin of the 
posterior communicating artery. The technique used for 
suction decompression was similar to that originally de-
scribed by Batjer and Samson with some minor modifica-
tions (detailed below). Operative complications and GOS 
scores22 were recorded retrospectively. Visual changes 
were objectively assessed by a neuroophthalmologist 
(D.N.) pre- and postoperatively, although in some cases 
outside ophthalmology records were used. Postoperative 
angiography was performed in all patients and was inde-
pendently reviewed by a neuroradiologist (D.P.).

Patient Demographics
Eighteen patients with large or giant carotid artery 

ophthalmic segment aneurysms were treated between 
1992 and 2009 using the retrograde suction decompres-
sion technique (Table 1). Sixteen patients were women, 
and the average age in the cohort was 54 years (range 
38–74 years). Three presented with subarachnoid hem-
orrhage. Ten aneurysms were giant (> 2.4 cm), and the 
mean size was 2.6 cm (range 2.0–3.2 cm). Case 12 is il-
lustrated in Fig. 1.

Eleven patients underwent preoperative 30-minute 
BTO of the proximal carotid artery, and all passed. Bal-
loon test occlusion was increasingly used both to predict 
tolerance to prolonged ICA occlusion intraoperatively 
and as a safety measure in case the ICA had to be perma-
nently occluded.

Neuroophthalmological Assessment
Neuroophthalmological examinations were per-

formed both pre- and postoperatively (Table 2). Although 
some patients were referred for evaluation based on vi-
sual symptoms and outside examinations, all patients had 
their neuroophthalmological evaluation within days to 
weeks of surgery. Visual acuity, ophthalmoscopy, and vi-
sual fields were assessed. The available visual fields were 
obtained using either Goldmann or automated Humphrey 
methods, which are both accepted by the Ministry of 
Transportation of Ontario.

Surgical Technique
The patient was positioned with the head rotated 

30°–45° to the contralateral side. A sandbag was placed 
under the patient’s shoulders to gain adequate access to 
the carotid artery in the neck. The CCA, ECA, and ICA 
were surgically exposed and isolated. A standard pteri-
onal craniotomy was performed with aggressive resec-
tion of the sphenoid ridge. The sylvian fissure was widely 
split. The anterior clinoid process was drilled, and the 
optic canal was opened if necessary.

The final dissection was carried out with the aid of 
retrograde suction decompression to soften the aneurysm 
and allow for more aggressive manipulation of the aneu-
rysm sac and definitive clipping. A 16-gauge angiocath-
eter was inserted into the CCA rather than the ICA. This 
approach may decrease the risk of traumatic dissection of 
the ICA or entering an atherosclerotic plaque at the bifur-
cation.11 The angiocatheter was connected to sterile exten-
sion tubing with a 3-way stopcock. The 3-way stopcock 
was connected to a 60-ml syringe and heparinized tubing 
to allow for cell-saving techniques. The CCA and ECA 
were temporarily clamped. The ICA distal to the aneu-
rysm but proximal to the posterior communicating artery 
was temporarily clipped, thus trapping the aneurysm. The 
60-ml syringe was then used to aspirate and deflate the 
aneurysm. Trapping was done in an intermittent fashion 
for several minutes at a time, with clamp removal to allow 
reperfusion. The listed trap times are summations. Aspi-
ration with the syringe was repeated several times. The 
3-way stopcock was turned, and the aspirated blood was 
collected for cell saving and reinfusion by the anesthesi-
ologist. After the aneurysm was clipped, the distal tempo-
rary ICA clip and the temporary clamps on the CCA and 
ECA as well as the 16 gauge angiocatheter were removed. 
A 6-0 Prolene vertical mattress suture was placed at the 
puncture site in the CCA, and closure of the craniotomy 
and the neck incision was performed.

Results
Ophthalmological Results

There were preoperative visual symptoms in 14 (77%) 
of 18 patients. In the majority of cases, the visual loss 
was slowly progressive, but in 3 cases the visual loss was 
abrupt. The duration of visual symptoms before surgical 
intervention was highly variable, from several days up to 
5 years. According to the regulations of the Ministry of 
Transportation (Table 3), it is likely that 4 patients (Cases 
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5, 8, 13, and 16) would not have been given clearance to 
drive preoperatively.

Of the 14 patients with preoperative visual symp-
toms, postoperatively 11 (79%) had improved vision and 
3 (21%) had worsened vision in the affected eye. Inter-
estingly, in 2 of 4 cases in which vision worsened in the 
ipsilateral eye, vision improved in the contralateral eye. In 
terms of visual acuity, 10 patients (53%) improved, some 
significantly (Cases 3, 6, 7, 11, and 15), while 3 (16%) 
worsened and 6 (32%) remained unchanged. In terms of 
visual fields, only 17 patients had both pre- and postoper-
ative examinations. Of these patients, 6 (41%) improved, 
6 (35%) were unchanged, 2 (12%) exhibited worsening in 
the ipsilateral eye but improvement in the contralateral 
eye, and 2 exhibited worsening overall. For those with 
afferent pupillary defect and/or optic disc pallor, 2 had 
worsening in each category, and the conditions of the re-
maining patients were unchanged. These corresponded to 
the 3 cases of visual acuity worsening (Cases 9, 13, and 
16). The patient in Case 1 was preoperatively normal but 
has a postoperative inferior altitudinal defect with intact 
acuity. There were 3 patients (Cases 1, 2, and 14) with 
normal preoperative vision, both acuity and fields, and 2 
of the 3 patients retained normal vision postoperatively.

Operative Complications
One (5.5%) of 18 patients experienced a stroke. The 

patient in Case 11 underwent exploration and was deter-
mined intraoperatively to have an unclippable aneurysm 
that required proximal occlusion with subsequent sa-
phenous vein extracranial-intracranial bypass. This was 
complicated by a left frontal hematoma. When the graft 
occluded 2 years after surgery, the patient suffered an ad-
ditional stroke. Two (11%) of 19 patients required crani-
otomy reopening for postoperative fluid collections. No 
patient suffered any complications due to the proximal 
carotid exposure in the neck. There were 3 intraopera-
tive ruptures (Cases 3, 13, and 18), which seem to have 
no clear relation to visual outcome or clinical outcome. 
There were no deaths in this series. The patient in Case 1 
suffered postoperative seizures.

Clinical and Angiographic Results
Postoperative angiography demonstrated complete 

occlusion of the aneurysm for 9 of 17 clipped aneurysms, 
some remnant in another 8, and 1 unclippable aneurysm 
treated with proximal occlusion and bypass. In 1 case, 
the remnant was in the cavernous sinus. The GOS scores 
were 5 (good) for 18 of 19 patients. The 1 patient (Case 
11) with a GOS score of 4 (moderate disability) had fluc-
tuating ischemic symptoms despite passing a preopera-
tive BTO. A saphenous vein extracranial-intracranial by-
pass was performed on postoperative Day 13, which was 
complicated by a left frontal hematoma (see Operative 
Complications). She continued to have some language 
difficulties and right hemiparesis, and she returned home 
but not to work.

Discussion
The treatment of large and giant intracranial aneu-

rysms remains controversial. In particular, aneurysms of 
this size at the carotid ophthalmic segment of the ICA 
pose a special challenge because of the relationship to the 
optic apparatus. The majority of these cases present un-
ruptured and often with significant visual compromise. 
There are several different ways to handle these lesions, 
each of which has its advantages and disadvantages. 
Open surgery most often consists of direct clipping, but 
proximal ligation with or without bypass is still an option. 
Endovascular solutions are in evolution but most often in-
volve coiling. Flow-diverting stents are showing interest-
ing results, but we believe that more information is need-
ed before we can routinely recommend this modality.

Direct Surgical Clipping: Technical Aspects
For the surgeon, these lesions present several chal-

lenges. Proximal control of these aneurysms is difficult 
due to their intimate relationship with the skull base and 
anterior clinoid process. These aneurysms have a tendency 
to compress adjacent brain and the optic nerves, thus in-
creasing the risk of surgical injury. The sheer size and bulk 
of these aneurysms inhibits adequate surgical exposure of 
the anterior clinoid process, the neck of the aneurysm, the 
parent vessel, and the adjacent branches. Incorporation and 
expansion of the aneurysm neck into the ICA and adjacent 
branches can preclude simple clipping.

With improvements in microsurgical techniques 

Fig. 1.  Case 12.  A: Preoperative CT.  B: Preoperative anteroposterior angiogram.  C: Postoperative anteroposterior an-
giogram.
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TABLE 2: Summary of visual data*

Preop Acuity Postop Acuity Preop VF Postop VF
Case 
No. APD

Optic Disc 
Pallor Lt Rt Lt Rt Lt Rt Lt Rt Vision

1 no no 20/25 20/25 20/20 20/20 worsened

2 no no 20/25 20/25 6 6 unchanged

3 rt no 20/20 20/400 20/20 20/20 improved

4 lt yes 20/200 20/20 20/25 20/25 improved

5 no no 20/30 20/40 20/30 20/40 improved

6 rt rt temp 20/25 20/200 20/25 20/25 improved

7 rt rt temp 20/40 HM 20/40 20/70 improved

8 rt rt 20/40 FC 20/40 20/400 improved

9 rt no 20/20 20/25 20/20 FC worsened

10 rt rt 20/20 20/80 20/20 20/40 improved

11 lt lt 20/400 20/25 20/40 20/20 improved

12 no no 20/150 20/30 20/50 20/25 improved

13 no rt atrophy,  
  lt temp

20/50 20/50 20/40 no light rt worse, lt  
  improved

14 no no 20/25 20/25 20/25 20/25 unchanged

15 lt lt temp 20/800 20/25 20/60 20/25 improved

16 lt lt temp 20/40 20/25 LP 20/25 lt worse, rt  
  improved

(continued)
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and instrumentation, direct surgical approaches for clip 
obliteration of large and giant ophthalmic aneurysms 
have evolved. Proximal control of these lesions can be 
accomplished by exposing the carotid artery in the neck; 
however, this may not decompress the dome adequately 
due to collateral filling of the aneurysm through the oph-
thalmic artery and cavernous branches.3 Direct puncture 
and “suction decompression” of giant aneurysms via a 
No. 21 butterfly-type scalp vein needle was described 
by Flamm.13 This method adequately decompresses the 
aneurysm and aids the dissection and clipping, but it ne-
cessitates another hand in the surgical field, and if the 
needle slips out, may lead to bleeding just at the moment 
of clip application.3,20 In a recent series of 15 patients with 
visually symptomatic aneurysms, direct aneurysm punc-
ture was performed with or without aneurysmotomy to 
decompress the optic nerves during clipping.8

In 1990, Batjer and Samson4 described the technique 
of retrograde suction decompression via direct cannula-
tion of the cervical ICA with an 18-gauge angiocatheter 
followed by gentle aspiration using a 20-ml syringe. They 
reported success in achieving aneurysmal collapse and 
clipping in more than 40 cases using retrograde suction 
decompression. The single complication occurred in an 
elderly patient with severe extracranial and intracranial 
atherosclerosis in which an arterial dissection neces-
sitated emergency carotid endarterectomy.4 Noting this 
problem, Fan et al.11 revised the technique making use of 
the carotid bifurcation. Instead of direct clamping of the 
ICA, the CCA and ECA were isolated, and suction de-
compression was carried out via the ECA. In addition the 
aspirated blood was saved for autotransfusion. This tech-

nique was successfully performed in 2 elderly patients 
with good results. The technique we use here is similar in 
that we avoid direct puncture of the ICA by cannulating 
the CCA instead. We also save the aspirate for autotrans-
fusion using cell-saving techniques.

An endovascular modification of the suction-decom-
pression technique was described soon after the origi-
nal open technique.37 Temporary proximal occlusion of 
the ICA was accomplished via a transfemoral approach 
with a 5-Fr 100-cm double lumen occlusion balloon cath-
eter. The aneurysm was collapsed by gentle aspiration 
through the distal lumen of the balloon catheter. Several 
reports using variations of this technique have since ap-
peared.1,2,10,27,32,44 The advantages include eliminating the 
need for exposure of the carotid artery in the neck and 
the simultaneous ability to perform intraoperative an-
giography. However, multiple complications have been 
described, including thromboembolism and vessel dis-
section, and one group calculated a 16% complication 
rate from available series.32 There is difficulty separat-
ing thromboembolic complications into etiological cat-
egories, some of which are most certainly intrinsic to the 
operation itself and some may be due to the addition of 
endovascular suction decompression. More recently, a 
comparison of complications between ophthalmic artery 
aneurysms treated with and without endovascular suction 
decompression at a single center found no statistically 
significant difference in complications.15

Proximal ligation is still a viable option for treatment 
of giant aneurysms of the carotid artery. In the series re-
ported by Drake et al.9 concerning 109 giant carotid oph-
thalmic or carotid-paraophthalmic aneurysms, 23 were 

TABLE 2: Summary of visual data* (continued)

Preop Acuity Postop Acuity Preop VF Postop VF
Case 
No. APD

Optic Disc 
Pallor Lt Rt Lt Rt Lt Rt Lt Rt Vision

17 no no 20/100 20/20 20/25 20/20 improved

18 no no 20/20 20/20 20/20 20/20 NA NA NA NA unchanged

*  FC = finger counting; HM = hand motion; LP = light perception; temp = temporal.

TABLE 3: Canadian Council of Motor Transport Administrators (CCMTA) Medical Standards for Drivers

Parameter Definition Comment

visual acuity not less than 6/15 (20/50) both eyes open & examined together 
visual field 120 continuous degrees along the horizontal mer- 

  idian, & 15° above & below fixation
both eyes open & examined together; testing should  
  be performed w/ a standard apparatus, e.g., the  
  Goldmann 3.4e or equivalent measuring proce- 
  dure w/ a radius of 33 cm

hemianopia & quadran- 
  tic field defects

complete homonymous or bitemporal hemianopia license suspended
complete homonymous or bitemporal inferior  
  quadrantanopia

license suspended

partial quadrantanopia may be eligible to operate any class of motor ve- 
  hicle provided the individual can satisfy the VF  
  standards for that class
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treated with carotid occlusion, of which 86% had excel-
lent or good outcomes. There were 2 strokes and 1 re-
hemorrhage in that subgroup. The authors noted that this 
treatment was used more frequently in the early part of 
their series. Nevertheless, this treatment modality is still 
used3,19,33 sometimes as a salvage maneuver and remains 
a good fallback option. Case 11 in our series was deemed 
unclippable, and the patient was treated with trapping and 
bypass, with excellent visual outcome.

It is for this rare but significant situation that a preop-
erative BTO should be considered while evaluating treat-
ment options. This may not be required in every case (we 
used it in only 11 cases), and it is not always accurate. 
In our single case of trapping and bypass (Case 11), the 
patient had tolerated a BTO to 30 minutes preoperatively, 
but following the index trapping surgery, developed a 
stuttering ischemic clinical course. A CT perfusion study 
showed relative cerebral hypoperfusion despite adequate 
angiographic flow, and bypass was performed in delayed 
fashion on postoperative Day 13.

Endovascular Approaches
Given the technical difficulties inherent in surgical 

treatment of large and giant paraophthalmic artery an-
eurysms, endovascular approaches have been developed. 
These include occlusion of the parent artery, endovascu-
lar coiling, stent-assisted coiling, and the newest techni-
cal advance, flow diversion.

Permanent balloon occlusion of the parent artery is 
the endovascular version of proximal surgical ligation. 
This can be accomplished via coils or balloons within the 
parent artery itself.5,9,14 It is simple, inexpensive, and can 
be quite effective.42 As with surgical carotid ligation, a 
BTO should be tolerated or bypass should be considered. 
Obliteration rates of 77%–94% have been quoted, al-
though the suggestion has been made that ICA aneurysms 
below the ophthalmic artery may be more susceptible to 
proximal artery occlusion.5,14

Coiling is problematic for large and giant aneurysms. 
Aneurysm residual rates are high, and recanalization 
rates can be 35%–59% using GDC coils.29 In a recent 
retrospective series of unruptured ophthalmic aneurysms 
and visual compromise, initial coiling results were 50% 
near complete occlusion and 37.5% significant aneurysm 
residual. Some degree of coil compaction was noted in 
83% on follow-up angiography.19 At the end of follow-
up for 16 patients, only 50% had complete occlusion, 2 
deaths were attributed to ruptured aneurysms that were 
not completely occluded (12.5%), and 13 (76%) of 17 re-
quired at least 1 retreatment, which consisted of carotid 
artery sacrifice in 7 patients, recoiling in 5 patients, and 
optic nerve decompression in 1 patient.

Adding stents to the construct does not appear to help 
occlusion rates. In 15 large and giant carotid aneurysms 
treated mostly with stent-assisted coiling, only 47% had 
complete or nearly complete occlusion at last follow-up, 
and 80% of patients required retreatment to reach final 
outcomes.18 It seems that coiling, with or without stenting, 
may not result in complete occlusion of large and giant 
carotid artery aneurysms. It is still unclear how this may 
impact the natural history of these lesions.18

A radical new way of treating aneurysms using mesh 
stents to modify flow is now being evaluated. These de-
vices can be used as an adjunct to coiling or as stand-
alone devices relying on flow diversion to cause aneurysm 
thrombosis.24,25,31,38 The majority of target aneurysms in 
series evaluating the Pipeline embolization device (ev3, 
Inc.) are paraophthalmic, and some of these are large to 
giant.25,31,38 The possibility for complete aneurysm throm-
bosis and involution is suggested by their results.

Visual Outcomes
Visual outcomes are an important consideration in 

the management of large and giant carotid ophthalmic 
aneurysms. In published series of ophthalmic segment 
aneurysms, between one-quarter and one-third are found 
to be associated with visual symptoms, and most of these 
aneurysms are large or giant.6,7,12,16 In the majority of cas-
es, vision either improves or stabilizes following surgi-
cal clipping without the use of adjunctive decompressive 
methods.6,7,12

However, visual worsening can occur following sur-
gery in those without preoperative visual symptoms.7,15,21,30 
It has even been suggested that direct clipping of large 
and giant paraclinoid aneurysms may be associated with 
worse visual outcomes, and carotid occlusion may be a 
better solution.33 Visual worsening occurred in 3 (21%) 
of 14 cases in this series in patients with preexisting vi-
sual deficits. In 1 patient (Case 1), a definite postopera-
tive visual field deficit was noted despite being normal 
preoperatively. Notably, 5 patients in the current series 
exhibited progressive improvement in visual fields over 
time following surgery (Table 4). Some of these patients 
had worsened fields initially that subsequently improved. 
Other authors have described this phenomenon after sur-
gery.8,30 It appears that postoperative visual parameters 
may continue to improve over several months.

Evaluating the effect of aneurysm decompression 
on visual outcome is difficult. It is hypothesized that re-
duction of mass effect has beneficial effects on cranial 
nerve recovery.6,8,33 A modern surgical series treating a 
heterogeneous group of visually symptomatic aneurysms 
used direct aneurysm aspiration and/or aneurysmotomy 
(for example, the Flamm method); 14 of 15 patients either 
improved or recovered with respect to vision.8 One of the 
original descriptions of retrograde suction decompression 
evaluated 4 patients with visually symptomatic giant an-
eurysms, and none had postoperative visual worsening, 
but improvement was not documented.39 Another series 
comparing complications of endovascular retrograde suc-
tion decompression with no decompression found similar 
rates of visual worsening in both groups.15

Until now, no specific assessment of indirect decom-
pression of the optic apparatus (for example, retrograde 
suction decompression) on visual outcome could be 
made. Our study gives the first detailed visual outcomes 
for open suction decompression used for a specific sub-
group of large and giant aneurysms. Visual worsening 
continues to be an issue, but in 2 of our cases, loss of 
vision in the ipsilateral eye was accompanied by a sig-
nificant improvement in visual field in the contralateral 
eye. In all 4 cases of visual worsening, the visual outcome 
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would permit the patient to legally drive according to the 
Ministry of Transportation of Ontario. We do not have 
information on whether the patients actually returned to 
driving, but we can discern from our comprehensive vi-
sual database that they would meet the legal standard for 
having a driving permit. By comparison, 4 patients (Cases 
5, 8, 13, and 16) preoperatively would not have met legal 
vision requirements to hold a driving permit in Ontario 
but would have improved sufficiently in at least 1 eye to 
be allowed to drive. Furthermore, we have documented a 
few cases of prolonged visual improvement after initial 
worsening (Table 4). This suggests that longer follow-up 
may be necessary to determine final visual outcome in 
these cases.

Coiling of large or giant aneurysms does not appear 
to be preferable to clipping with respect to visual out-
come. Endovascular therapy improves cranial neuropathy 
in 45%–67% of large and giant aneurysms.17,26 However, 
with respect to compressive optic neuropathy, one series 
of 19 patients with inoperable giant aneurysms treated 
with endovascular techniques had improved vision in 
only 37%, unchanged in 58%, and worsened in 5%.43 
These results were obtained using detachable balloons in 
12 patients and GDC coils in 7 patients, but the goals of 
treatment included occlusion of the aneurysm or proxi-
mal artery occlusion, and the aneurysms treated were 
found throughout the carotid system. Subsequently, the 
same group analyzed 17 patients with visually symptom-
atic ICA aneurysms (paraophthalmic or superior hypoph-
ysial) of large to giant size (12–35 mm).19 All were treated 
initially using GDC coils, with final visual outcomes of 
50% improved, 25% unchanged, and 25% worsened.

There are numerous case reports and series that warn 

against the use of coils in visually symptomatic large to 
giant aneurysms.23,34,35,40,41 In these cases, visual worsen-
ing occurred perioperatively in a delayed fashion, thought 
to be due to inflammation and/or increase in size of the 
aneurysm as it thrombosed. In this situation, surgical de-
compression and clipping23,40 carotid sacrifice,19 or ste-
roids35,41 have been advocated as possible solutions.

A recent meta-analysis of 21 series concluded that 
visual outcomes appeared to be superior for surgical 
clipping in the subgroup of visually symptomatic aneu-
rysms.36 Specifically, 70% of patients who underwent 
aneurysm clipping had improved vision, compared with 
43% of those who underwent coiling. Additionally, post-
treatment worsening was found in 9% of clipped aneu-
rysms compared with 26% of coiled aneurysms. While 
this meta-analysis contains a heterogeneous aneurysm 
population both in location and size, this is comparable 
with our own highly selected experience in which 79% 
of visually symptomatic patients improved overall vision, 
while 21% worsened.

Flow-diverting stents, also referred to as endolumi-
nal reconstruction, offer a new option in the management 
of large and giant carotid ophthalmic aneurysms. The 
involution of thrombosed giant ophthalmic segment an-
eurysms with resulting decreased mass effect has been 
demonstrated graphically.31 However, the visual outcomes 
have not been documented. In the Buenos Aires Pipeline 
trial, 5 patients had preoperative visual deficits, but there 
are no outcomes for those patients and there are no visu-
ally asymptomatic but at-risk patients (for example, large 
or giant ophthalmic segment aneurysms).25 Of those with 
preoperative cranial nerve palsy, 50% had delayed dete-
rioration, but all 3 had improvement with steroids.

TABLE 4: Late improvement

Preop VF Immediate Postop VF Late Postop VF
Lt Rt Lt Rt Lt Rt

Case No. 18 mos 3 yrs

3

4 days 3 mos
6

2 wks 5 mos
7

3 mos 2 yrs
10

1 mo 5 mos
11
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Conclusions
Our aim is to provide one of the most complete vi-

sual outcomes for a modern surgical aneurysm cohort. 
Our series is specific for large and giant paraophthalmic 
aneurysms treated surgically using open retrograde suc-
tion decompression in the manner of Batjer and Samson. 
This is a safe and effective method of decompression of 
giant aneurysms, minimizing optic nerve manipulation 
and facilitating reconstruction of the parent artery. This 
aneurysm subgroup does indeed present a formidable 
challenge, but our results and those of others suggest that 
open surgery is still the best way to improve or preserve 
vision. New flow-diverting stents such as the Pipeline 
(ev3, Inc.) provide an attractive alternative to open sur-
gery for this patient population. This technology appears 
to cause aneurysm involution after thrombosis, resulting 
in relief of mass effect on the optic apparatus while pre-
serving the parent artery. However, we caution that flow 
diversion studies should document visual outcomes care-
fully so that proper comparison can be made. This series 
and others will serve as a baseline for comparison with 
new flow-diversion technologies.
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