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Summary

Objective. The aim of this study was to assess the value

of monitoring somatosensory evoked potentials (SEP) in

the prevention of ischaemic stroke occurring during sur-

gical exclusion of middle cerebral artery aneurysms.

Methods. SEP monitoring was performed during the

surgical exclusion of 131 aneurysms in 122 patients. All

SEP variations over 30% were notified to the surgeon and

those over 50% were considered as highly significant. If

this happened, and in concert with the conduct of the oper-

ation, a return to the basal level was systematically sought.

Results. Post-operative ischemic stroke was observed

after 15 (11.4%) operations, leading to a permanent neu-

rological deficit in 12 (9.2%). During nine (6.9%) opera-

tions there was a highly significant SEP change that

persisted, or was only partially reversed, after corrective

procedure. Nine of these patients had a post-operative is-

chaemic stroke. In 25 (19%), operations there was a

highly significant SEP change followed by complete

recovery. Of these 25 patients, 2 suffered a post-operative

ischemic stroke. Following 49 operations (37.4%) with

less significant SEP modifications, 4 patients suffered a

post-operative stroke (8%). A stroke did not occur in the

48 (36.6%) operations during which there was not a

variation in SEP. The strokes were related to temporary

clipping in 9 patients to definitive clipping in 3 to sylvian

fissure opening in 1 to brain retraction in and to dis-

section of the aneurysm in 1 (1 case).

Conclusion. Changes in the SEP correlated well with

the occurrence of post-operative stroke. This early de-

tection of ischemia directs attention to the need for

measures such as withdrawal of temporary clipping or

identification of another factor (e.g. release of brain

retraction or repositioning of an occlusive clip) so that

the risk of post-operative is reduced.

Keywords: Intracranial aneurysms; somatosensory

evoked potential; intraoperative monitoring; temporary

occlusion; cerebral ischemia; middle cerebral artery.

Introduction

An intraoperative ischaemic event during surgical ex-

clusion of an intra-cranial aneurysm is a leading cause of

permanent post-operative morbidity and mortality. Such

events occur in up to 20 and 5% of operations for a

middle cerebral artery aneurysm [8]. So far, the method

of minimising the incidence of such complications has

been by continuous intraoperative monitoring of regio-

nal cerebral blood flow (rCBF). However, the close cor-

relation between somatosensory evoked potentials (SEP)

and rCBF levels observed experimentally makes, SEP

monitoring an appealing alternative way to assess the

risk of ischaemia [32].

SEP monitoring involves recording and analysing the

neuronal electrical activity of the primary somesthesic



cortex (post-rolandic gyrus) in order to obtain information

about the integrity of the central somatosensory path-

ways [32]. The value of SEP monitoring during surgical

treatment of middle cerebral aneurysms reflects a num-

ber of anatomical factors. For example, the somatosen-

sory areas, with cortical representation of the face and

the upper limb, is supplied by the ascending parietal

artery arising from the upper or the middle tract of the

middle cerebral artery. Thus, the adequacy of rCBF in

the territory of the middle cerebral can be evaluated

indirectly by stimulating the controlateral median nerve

at the wrist.

It is essential to know the amplitude of the N20 peak

corresponding to the evoked parietal response. A reduc-

tion in the N20 peak amplitude by more than 50% com-

pared to its absolute values indicates that rCBF values

have fallen to around 12–16 mL=100 g=min [16, 19,

35]. This corresponds to potentially reversible cerebral

ischaemia whereas, prolonged maintenance of a low

rCBF may induce a cerebral infarct. In addition, it has

been shown that the greater the drop in the rCBF, the

faster the onset of the cerebral infarction [7, 11]. Con-

sequently, SEP modifications precede the occurrence of

an irreversible ischaemic lesion and may provide the

basis for immediate corrective procedures [33].

The goal of our study was to assess if SEP monitoring,

in combination with immediate and corrective proce-

dures for changes in SEP can reduce the occurrence of

ischemic lesions occurring during surgical exclusion of

aneurysms of the middle cerebral artery.

Patients and methods

A retrospective review was made of 122 consecutive

patients, admitted between 1995 and 2002 suffering from

an aneurysm of a middle cerebral artery. SEP monitoring

was performed during the surgical exclusion of 133 an-

eurysms (111 ruptured aneurysms, including 11 with a

second middle cerebral aneurysm mirroring the ruptured

one and 11 with isolated asymptomatic intact aneurysms).

In all 111 patients with aneurysmal rupture, subarach-

noid hemorrhage was clinically and radiologically eval-

uated using WFNS [39] and Fisher’s [4] classifications,

respectively. In these patients treatment with intravenous

Nimodipine (0.3=mL=kg) and 30–50 mL=kg=day fluid

intake was begun as soon as possible. Central venous

pressure and arterial pressure were continuously moni-

tored routinely. Depending upon the clinical condition at

diagnosis and=or the date of admission, surgical exclu-

sion was performed before day 3 or after day 10.

The anaesthetic protocol included a narcotic (protocol)

and morphinomimetics (fentanyl and, more recently,

remifentanyl). Such drugs have little effect on SEP

monitoring. Hypotensive and=or hypothermia protocols

and=or cerebral protection using high doses of barbitu-

rates were never used.

To facilitate the surgical approach, a lumbar drainage

(closed system – slow CSF evacuation of 40–60 mL)

was used in most cases. A fronto-pterional approach ex-

tending to the cranial base was used as a routine. The

sylvian fissure was opened with a surgical microscope

and smooth retractors (Greenberg type). Temporary clip-

ping of the proximal trunk of the middle cerebral artery

was used as a rule at the end of aneurysmal dissection to

facilitate definitive clipping and to avoid arterial stenosis.

Electrophysiological recording

SEP monitoring was performed in all patients. Con-

trolateral median nerve stimulation was performed with

a skin electrode using a rectangular impulse (0.15 ms,

4 Hz, 20 mA). SEP recording was performed using sub-

cutaneous electrodes implanted in the cervical region

(C2 level) and bilaterally in the parietal regions. A refer-

ence electrode was implanted in the frontal region. N20

peak amplitude was chosen as the quantification param-

eter and was analysed in comparison to the amplitude

obtained before opening the dura.

A reference value (N20 peak amplitude) was defined

at the beginning of the operation under stable anes-

thesthetic conditions. In all patients, SEP monitoring

was conducted until scalp closure. The main changes

in SEP (>30% decrease in N20 peak) were taken to be

likely to be due to ischemia. During temporary clipping,

the time of occurrence, duration and time to normaliza-

tion of these parameters were recorded and analysed.

Intraoperative management

The surgeon was notified of all SEP variations over

30%. Variations over 30% were considered as significant

modifications, and those over 50%, as highly significant.

According to the stage of operation, a return to the basal

level was systematically sought if these conditions de-

veloped. All significant SEP modifications led to delay

in temporary clipping while waiting for a return to the

basal level. If the SEP amplitude decreased between

30 and 50%, intermittent and repetitive temporary clip-

ping was performed. The SEP had to normalise before

the next temporary clipping. Sometimes, repeated tem-
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porary clipping was performed depending upon the op-

erative conduct. If the SEP did not change, the duration

of temporary clipping was guided by the surgical diffi-

culties and anatomical conditions encountered.

Post-operative management

Post-operative status was evaluated by clinical exam-

ination and CT scan. All patients with a hypodensity in

the territory of the aneurysmal MCA within the first 48 h

after surgery, with or without deterioration in their neu-

rological condition, were considered as having an inter-

vention-related ischemic event. The origin of any stroke

was assigned through comparisons with the intraoperative

SEP events, in particular the stage of the surgical proce-

dure when SEP events occurred, and the CT scan results

as flow related (used of TC or dissection arterial spasm

for examples) or permanent arterial occlusion (occlusion

of lenticulo-striate artery for example) (Table 1).

All patients were clinically re-evaluated at 1-month

after the SAH using the Glasgow Outcome Scale (GOS).

Results

One hundred and twenty-two consecutive patients

with 133 aneurysms of the middle cerebral artery were

treated. These were ruptured aneurysms in 111 cases,

including 11 patients with another controlateral unrup-

tured aneurysm mirroring the ruptured one and 11 pa-

tients with an asymptomatic unruptured aneurysm found

during headache assessment.

Temporary clipping of the middle cerebral artery main

trunk was used in 120 operations (90.2%). In 118 in-

stances, temporary clipping was used in order to facilitate

dissection and=or definitive clipping and also was used in

2 cases of premature and uncontrolled rupture. The median

duration of clipping(s) was 3 min 25 s (range 30 s–21 min)

(Table 2). In 15 instances (12.5%), the total duration of

temporary clipping was more than 5 min, and in 3 (2.5%)

exceeded 15 min. A significant SEP modifications was

observed 67 times (55.8%) during temporary clipping.

Clinical assessment one month after surgery showed

that 86 patients (70.5%) had made good recovery (i.e.

without disability), 22 (18%) were moderately and,

12 (9.8%) severely disabled; none were vegetative but

2 (1.6%) had died.

Table 1. Characteristics of 15 patients with a stroke after operation on a middle cerebral artery aneurysm

Patient Age WFNS

grade

Fisher grading

of SAH on

CT scan

Temporary

clip

Duration of

temporary

clipping

Change

in SEP

Recovery

of SEP

Cause of

change

Mechanism

of interference

with blood flow

location

of stroke

Outcome

on Glasgow

outcome scale

1 61 1 4 þ 4mn30 HS No TC FR MCA MD

2 76 3 3 þ 1mn30 HS C TC FR MCA SD

3 63 1 1 þ <1mn HS C TC FR MCA GR

4 51 2 3 þ 2mn55 HS P TC FR MCA MD

5 61 1 3 þ 4mn15 LS C TC PAO LSA MD

6 51 1 2 þ 2mn35 LS C TC PAO LSA MD

7 45 1 4 þ 9mn15 LS C Post TC PAO MCA GR

8 57 3 3 þ 5mn40 HS No Post TC FR MCA MD

9 41 1 2 þ 6mn40 HS P Post TC FR MCA SD

10 35 1 3 þ <1mn HS P Clip FR MCA SD

11 48 3 1 þ 1mn45 HS P Clip FR MCA MD

12 52 1 2 þ 3mn40 LS C Clip PAO LSA GR

13 45 4 4 þ 3mn20 HS P Dissect PAO MCA SD

14 45 2 3 � 0 HS P Dissect PAO MCA SD

15 45 1 3 þ 3mn50 HS P BR FR MCA MD

SEP Somatosensory evoked potentials; HS significant reduction of N20 peak amplitude (>50%); LS less significant reduction of N20 peak amplitude

(between 50 and 30%); P partial recovery of SEP change during surgery; C complete recovery of SEP change during surgery ; TC temporary clipping;

Post TC after temporary clipping removal; Clip definitive clipping; Dissect aneurysm dissection; BR brain retractor; FR flow related; PAO permanent

artery occlusion; MCA middle cerebral artery; LSA lenticulostriate artery. Glasgow outcome scale: GR Good recovery, MD moderate disability, SD

severe disability.

Table 2. Relation of electrophysiological and clinical events to duration

of temporary clipping

Event Mean duration of

occlusion � standard

deviation

Range

HS or LS SEP modifications 2mn50 � 3mn50 <1mn–21mn

NS or no SEP modifications 3mn10 � 2mn15 <1mn–14mn20

Post-procedural stroke 3mn30 � 2mn20 <1mn–9mn15

No post-procedural stroke 3mn � 2mn50 <1mn–21mn

HS Highly significant reduction of N20 peak amplitude (>50%); LS less

significant (between 50 and 30%); NS non-significant reduction of

N20 peak amplitude; SEP somatosensory evoked potentials.
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SEP monitoring and stroke

Intraoperative SEP monitoring was performed in all

the patients in this series but on 2 occasions, no signal

was obtained before opening of the dura. In these 2

patients an intracerebral haematoma was associated with

a controlateral sensory-motor hemiplegia, so they were

excluded from the study.

During these 131 operations, four different kinds of

SEP monitoring development were noted according to

the N20 peak amplitude decrease and the improvement

of this N20 peak amplitude after corrective treatment

(temporary clipping removal, definitive clipping modifi-

cation, or brain retractor removal) (Table 3).

Highly significant SEP event (decrease of more

than 50% of N20 peak amplitude) and none or

partial improvement after corrective treatment

A highly significant SEP event occurred in 34 opera-

tions (25.9%). In 9 there was either no (2 patients) or

partial (7 patients) improvement after treatment of the

SEP event. A stoke occurred in each of these 9 patients.

Highly significant SEP event (decrease of more

than 50% of the N20 peak amplitude)

and complete improvement after treatment

Among the 34 operations with a highly significant

SEP event, there was complete improvement after treat-

ment of the SEP event in 25. A stroke occurred in 2

patients (8%).

Less significant SEP event (decrease between

30 and 50% of the N20 peak amplitude)

A moderately significant SEP event occurred in 49

surgical procedures (37.4%). Treatment of these SEP

events was always effective with complete recovery of

the initial N20 peak level. Among these patients, 4

strokes occurred.

No significant SEP event (decrease of less

than 30% of the N20 peak amplitude)

There was not an SEP event in 48 operations. None of

these patients had a stroke (0%).

Efficacy of treatment of significant SEP event

to prevent post-operative stroke

Significant SEP events occurred in 83 operations

(63.3%). This always led to an effort to institute appro-

priate corrective treatment.

Treatment of significant SEP events not

followed by a stroke

Significant SEP events without a post-operative stroke

occurred in 68 operations (52%). In these patients, per-

operative etiological treatment of the SEP event always

achieved complete recovery of the N20 peak height to its

initial level.

– In 58 operations, the significant SEP events were re-

lated to the use of temporary clipping, so the risk of

ischemia was appreciated. In each of these patients,

removal of the temporary clip was followed by com-

plete recovery of the initial N20 peak level and none

had a post-operative stroke.

– In the other 10 patients, the significant SEP events

were related to defective occlusive clipping (7) or to

brain retractor positioning (3), so that the ischemia

situation was unexpected. In these situations, SEP mod-

ifications were always highly significant events (i.e. a

Table 3. Changes in SEP, cause reversibility and stroke after operations in 120 patients

SEP findings Number

of events

Number of

operations (%)

Causation Number with a stroke

after operation

Temporary clipping Others

Highly significant change� in SEP 38 34 (25.9%) 25 9 11

Recovery:

None 2 2 0 2

Partial 7 2 5 7

Total 25 21 4 2

Less significant change�� in SEP 50 49 (37.4%) 42 7 4

No change in SEP��� 0 48 (36.6%) 53 – 0

Total 88 131y 120 16 15

SEP Somatosensory evoked potentials. � Reducing the N20 peak amplitude more than 50%. �� Reducing the N20 peak amplitude between 50 and

30%. ��� Without reducing the N20 peak amplitude or reducing less than 30%. y The 2 remaining patients had no SEP at baseline because of

haematoma with controlateral sensory-motor hemiplegia.
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decrease by more than 50% of N20 peak amplitude).

Repositioning of the clip or the brain retractor was

followed by complete recovery of the initial N20 peak

amplitude and again none had a post-operative stroke.

Ineffective treatment of significant SEP events

and a post-operative stroke

A post-operative ischaemic stroke was observed in 15

patients (11.4% of 131 surgical procedures without pre-

operative hemiplegia) resulting in a permanent neuro-

logical deficit in 12 (9.2%) (Table 2). No death or

vegetative state occurred in this group. Each of these

15 strokes followed a significant SEP event. In 9 pa-

tients, l treatment of the significant SEP event was in-

effective and all of these strokes were all located within

the MCA territory.

Effective treatment of significant SEP events

but post-operative stroke

Despite effective treatment of the significant SEP

event with complete recovery of the initial N20 peak

amplitude, a post-operative stroke occurred in 6 cases.

These unexpected strokes were located within the terri-

tory of the lenticulo-striate arteries in 3 cases and in the

distal part of the MCA territory in 3 others.

Etiology of strokes

Temporary clipping was related to the stroke in 9

instances. Among these, the stroke was located within

the middle cerebral artery territory in 7, and in the ter-

ritory of the lenticulo-striate arteries in the other two.

In 6 patients the stroke was related to causes other

than temporary clipping. In 3 the stroke was related to

definitive clipping and was located within the distal part

of the MCA territory in 2 patients and in the territory of

the lenticulo-striate arteries in one.

In the remaining 3 patients, the stroke was related to

opening of the sylvian fissure (one), to dissection of the

aneurysm (one) and to brain retractor positioning (one).

In these 3 patients, the stroke occurred in the distal part

of the territory of the middle cerebral artery.

Discussion

In this series of 131 operations on a patient without a

hemiplegia, 15 intraoperative strokes (11.5%) occurred,

resulting in a permanent neurological deficit in 12

(9.2%). A significant deterioration of SEP amplitude

without complete intraoperative electrophysiological re-

covery in 9 patients was followed by stroke with neu-

rological deficits in each patient (100%). On the other

hand, when highly significant SEP modifications were

corrected by intraoperative procedures, a stroke was ob-

served in only 9 of 34 patients When there was a less

significant SEP event, an ischemic stroke followed in

only 4 of 49 patients ischemic stroke was not observed

when there were no changes in SEP amplitude (0%).

Reliability of SEP monitoring for assessment

of the risk of ischaemia

The reliability of SEP monitoring during intracranial

aneurysmal surgery as a method of predicting post-

operative complications has been widely discussed

[5, 12, 18, 20, 21, 30, 43]. In our experience, electro-

physiological monitoring was always reliable in pa-

tients without a pre-operative hemiplegia.

Specificity

A post-operative ischemic stroke was observed in all

our patients in whom a significant SEP alteration was

detected that could not be immediately corrected. The

specificity of significant SEP modifications associated

with the absence of complete electrophysiological intra-

operative recovery was 100%. In a series of 30 patients

with a middle cerebral aneurysm having intraoperative

monitoring, Lazorthes et al. [15] found a similar corre-

lation between intraoperative SEP monitoring infor-

mation and post-operative neurological status in 93.3%

of patients.

Sensitivity

The limitations of SEP monitoring are known. For ex-

ample, it does not allow intraoperative evaluation of the

motor pathways. In the vast majority of cases, the lenti-

culo-striate arteries arise in the M1 part of the middle

cerebral artery. An anatomical study has shown that

these arteries arise form its divisions in about 15%

of cases [42]. Since they cross the anterior perforated

space, they supply the caudate nucleus and the anterior

part of the internal capsule [27, 40]. Stroke involving the

lenticulo-striate arteries leads to a pure controlateral

motor deficit that SEP monitoring cannot detect.

Six false negatives were observed in our series (4.6%

of the operations). Two patients who displayed highly
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SEP deterioration with a quick normalization and 4

patients with less significant intraoperative SEP modifica-

tions with normalisation developed an ischemic stroke. In

4 of these cerebral infarcts, the precise etiology was dis-

covered. Deep infarcts (without loss of sensation were

observed in 3 patients within the territory of the len-

ticulo-striate arteries and an immediate post-operative

total sylvian stroke resulting from a possible thrombo-

embolic migration of internal carotid origin occurred in

the other one.

The frequency of ‘false negatives’ after operation on

an aneurysm of the middle cerebral artery ranges from 0

to 4% [5, 13, 15, 18, 20, 31]. In 134 operations with

intraoperative SEP monitoring, Schramm et al. [30]

found only one false negative among the 40 patients

with a middle cerebral artery aneurysm. False negatives

have been reported in other localisations [9]. For aneu-

rysms located at the basilar trunk bifurcation, small

strokes located within the brainstem without sensory

deficit occur in about 25% of patients [6, 17]. These

false negatives explain the sensitivity of 60% observed

in our series. Nevertheless, SEP monitoring is a useful

indicator of the risk of ischaemia during operation on a

middle cerebral artery aneurysm.

Motor evoked potentials (MEPs) monitoring may

have value in the prediction of pure motor deficit. In

recent series [10, 23, 25, 36, 37], high sensitivity has been

reported, with, in particular, detection of blood flow insuf-

ficiency in lenticulostriate artery territory [10]. Further-

more, MEP deterioration may arise earlier than with

SEP monitoring [23]. However, two have to be investi-

gated further. First, feasibility may be limited by mus-

cular movements induced by electrical stimulation and

there is a need to define a much better stimulation’s

paradigm [23]. Second, intraoperative induced seizures

have been described and, though rare, may represent an

important limitation of MEPs monitoring in aneurysm

surgery [36].

Temporary clipping

The rationale for temporary clipping is that it provides

vascular control within the parent vessel territory allow-

ing involvement of the arterial supplying system [2, 38].

Many advantages of this technique have been described

[3, 14, 20, 24, 28, 29] e.g. dissection of large aneurysms

or of weakened aneurysmal walls, ease of detachment of

vascular adhesions to the aneurysmal sack, and easier

aneurysmal mobilization, thus improving definitive clip-

ping at the aneurysmal neck. Finally, reduction of trans-

mural pressure reduces the risk of intraoperative rupture

[2, 28]. On the other hand, temporary clipping increases

the risk of ischemia in the corresponding arterial terri-

tory [14, 26, 29]. SEP monitoring has been advocated in

order to decrease intraoperative ischemic events while

cretaining the benefit of temporary clipping, a finding

confirmed by our series.

It is difficult to define a permissible temporary clip-

ping time for each patient. Lavine et al. [14] reported

that occlusion of the middle cerebral aretetry trunk

lasting less than 10 min was safe (mean duration of

13.6 � 10.6 min for patients without brain ischemic

injury), but in our experience, there is important interin-

dividual variability and no clear cut time can be defined

(Table 3). This variability may depend on the anaesthetic

protocol used [3, 14, 24, 29] but also on the severity and

persistence of initial ischemia caused by aneurysmal

rupture [41] or pre-existence of rCBF impairment.

Furthermore, tolerance of temporary occlusion may be

modified intraoperatively, for example, after the pro-

longed use of brain retraction.

A significant SEP event related to temporary clipping

occurred in 67 of our patients. Without SEP monitoring,

the ischemic stroke rate would have been higher than

observed. Indeed, only 9 patients (7.5%) exhibited a

post-operative ischemic stroke related to temporary clip-

ping guided by correction of significant SEP changes.

Temporary clipping without SEP monitoring has been

reported. In a series of 100 aneurysms (ruptured or not,

all localisations, no hypotensive or hypothermic pro-

tocol), a post-operative stroke after temporary clipping

was observed in 19% of patients, and in 26% if it was a

middle cerebral aneurysm [29]. These results were con-

firmed by a subsequent study in which temporary clip-

ping-related strokes were observed in 22.4% of patients

surgically treated for either a ruptured or intact middle

cerebral aneurysm [14]. Nevertheless, in a series of 29

MCA aneurysms, Ogilvy et al. [24] reported a 10.3%

occurrence of post-operative stroke. However, patients

who had a transient deficit (less than 12-hour duration)

were excluded.

The number of ischemic events in our series is com-

parable to the rate reported in similar series (i.e. using

temporary clipping under SEP monitoring). The report-

ed incidence of such events ranges from 0 to 12%

[1, 20, 22, 30]. Careful analysis of these data is manda-

tory because of the various anaesthetic protocols used

(depending upon the use of hypothermia and=or con-

trolled hypotension [22, 30, 31] and=or cerebral protec-

tion) [14, 20, 24, 29].
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Others causes of SEP modifications

Unexpected (i.e. not temporary clipping-related) SEP

variations were recorded 16 times (12.2%). The pre-

sumed causes were as follows: frontal or temporal lobe

retraction, dissection of the aneurysm, premature rup-

ture, and definitive clipping of the aneurysm inducing

MCA occlusion or collateral vessel bending. Similar

mechanisms have been frequently reported by others

[5, 6, 18, 30, 34]. As in our series, definitive clipping

and cerebral retraction were the main causes.

Significant SEP modifications must be reported to the

surgical team, because this information can lead to a

systematic l search for a cause and adequate corrective

maneuvers. In our cases in which such SEP modifica-

tions were recorded, changes to the surgical procedure

allowed SEP normalisation in 10 patients (7.6%). If such

measures are not taken, persistent electrophysiological

ischemia could lead to post-operative stroke within the

arterial territory concerned and to a higher post-opera-

tive morbidity and mortality.

Conclusions

The prevention of ischaemia during an operation on

a middle cerebral artery aneurysm involves several

factors including preservation of cerebral perfusion

pressure and cerebral protection protocols. However,

surgery itself may lead to unexpected critical cerebral

ischemia. In such cases, and to differing degrees, SEP

monitoring appears to be a very reliable indicator. First,

there is a good correlation between SEP recordings and

the occurrence of post-operative stroke. Second, iden-

tification of SEP modifications allows early detection

of ischemia. During such situations, withdrawal of tem-

porary clipping or identification of another etiological

factor (brain retraction definitive clip location, and

arterial compression) is mandatory. In this way, the rate

of post-operative stroke can easily be reduced. Even

though false negatives occur, they are rare and do not

diminish the impact of SEP monitoring during micro-

surgical operative treatment of aneurysms of the middle

cerebral artery.
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Comments

The authors provide an interesting report of 131 aneurysms treated in

122 patients with middle cerebral artery aneurysms. Somatosensory

evoked potentials were monitored in all patients and used to identify

patients that were of medium and high risk of developing postoperative

infarction. Interestingly, the authors find 9 strokes that occurred and

were indicated intraoperatively by the somatosensory evoked responses.

The authors have tried to provide us with a breakdown of the actual

etiology of the strokes, which I believe is critical in this type of analysis.

In patients with subarachnoid hemorrhage, vasospasm and distributional

type stroke may occur, despite the best surgical procedure and good

aneurysm clipping. However the authors have shown us that when there

is a significant alteration in somatosensory evoked potential, then tem-

porary clipping may well be the etiology of the stroke, and this occurred

in 6 of their patients.

The authors are to be commended for their contribution to the litera-

ture on temporary vessel occlusion and aneurysm surgery. As is well

known, temporary vessel occlusion does soften the aneurysm sac and

make ultimate aneurysmal dissection and clipping significantly more

straightforward. The safety of this maneuver is sometimes difficult to

study, and the authors have provided us with more information regarding

this particular issue.

Christopher S. Ogilvy

Boston, Massachusetts

The present results from a fairly large number of MCA aneurysm

clipping procedures conducted under SEP monitoring demonstrate that

there are still unexpected observations to make with this well established

method.

There was a high rate of significant SEP changes during temporary

clipping (TC), which was routinely performed in this series, despite a

very short median TC time of 3.5 min, with a clipping time below 5 min

in 85% of cases. This is in conspicuous contrast to many corresponding

figures reported in the literature and highlights the potentially important

role of general surgical conditions during TC such as, e.g., brain re-

traction, as is briefly discussed here. At the same time these results once

again raise questions about the adequacy of routine temporary clipping

during aneurysm surgery, even with monitoring available as in the

present series.

The low sensitivity of SEP monitoring alone with regard to motor

pathway ischemia is also well brought out here. It reminds us that there

is motor evoked potential monitoring available now for motor tract

monitoring during aneurysm surgery, as has been recently discussed in

a number of publications.
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