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Introduction

The insular lobe or the Island of Reil was first referred to by
Vic d’Azyr in 1786 as the “convolutions situated between the
Sylvian fissure and the corpus striatum”.1 The first descrip-
tion was done by J. C. Reil in 1809 and further detailed
anatomic descriptions of this structure were made independ-
ently by Guldberg and Eberstaller in 1887.2

Gliomas involving the insula have traditionally been con-
servatively managed, with only biopsies being done, followed
by radiotherapy, for fear of injuring the middle cerebral ar-
tery or its branches.3,4 The possibility of damage to the highly
eloquent cortex (on the left side) and the close proximity of
the internal capsule and basal ganglia, with the danger of ac-
cidental damage to these structures, are the other reasons for
this approach.

We planned to study the clinical and functional outcome fol-
lowing stereotactic biopsy and radiation therapy for patients
with low-grade insular astrocytomas.

Thirty patients with low-grade (WHO Grade II) astrocytomas
involving the insula, who had undergone stereotactic biopsy
followed by radiotherapy, were followed up to evaluate the
outcome with regard to control of seizures, memory and lan-
guage function, Karnofsky Performance scale and regres-
sion in tumor volume. Patients were followed up for a mean
of 27.8 months, during which time they showed improve-
ment in all the factors that were studied. A statistically sig-
nificant change was, however, seen only in the reduction in
tumor size, probably due to the small sample size and the
short duration of follow-up. Stereotactic biopsy followed by
radiation therapy provides a good short-term outcome in pa-
tients with low-grade insular astrocytomas.
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Material and Methods

Patients with histologically proven low-grade (WHO Grade II5)
astrocytomas primarily involving the insula, who had undergone stere-
otactic biopsy and radiotherapy between January 1993 and March
2000 were included in the study. The study consisted of a retrospec-
tive (till November 1997) and a prospective component. Patients
belonging to the retrospective group, in whom no follow-up was avail-
able, were excluded from the study.

Patients who could be included in the prospective group were iden-
tified on admission to the hospital and underwent a detailed evalua-
tion before the procedure. If the biopsy was confirmatory, they were
evaluated both clinically and radiologically at each review visit.

All patients underwent a full neurological examination with de-
tailed seizure history. Evaluation of memory was done using the Post
Graduate Institute (PGI) scale and of language by the expressive
speech, receptive speech, reading and writing scales of the Luria-
Nebraska Neuropsychological Battery (LNNB). Both these were
translated into the patients’ language so as to reduce errors. Assess-
ment of the Karnofsky Performance Scale (KPS)6 was done either
during clinical examination, or based on patients’ responses to the
questionnaire. The volume of the tumor was calculated from the CT
scans (Figure 1) using the Cavalieri direct estimation method.7

Patients in the retrospective group were identified by analysis of
hospital records and CT scan images. Follow-up was obtained in one
of three ways:

1. From the outpatient charts.
2. Using a standard questionnaire that was sent to all patients by

post.
3. Patients who came for a review were evaluated in the same way

as those in the prospective group.
There were 16 patients in the prospective group and 22 patients in

the retrospective group. Eight cases were excluded from the retro-
spective study due to lack of follow-up data, leaving a total of 30
cases. Prospective cases who did not come for long-term follow-up
were included in the study as data regarding seizures and KPS were
available till the date of completion of radiotherapy.

There were 11 males and 3 females in the retrospective group while
the ratio was 10:6 in the prospective group. Nine patients in each
group had a left-sided lesion. The largest number of patients (12)
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belonged to the 31-40 years age group, with 8 patients each in the
21-30 and 41-50 years groups. The mean duration of follow-up in
the study was 27.8 (+/-20.86) months. The prospective patients were
followed up for a mean of 20.4 months (+/- 5.54 months) and the
retrospective cases for 33.64 months (+/- 26.38 months).

Results

Follow-up was possible to a variable degree in each of the 30
patients. While the seizure outcome could be calculated for 27
(3 patients were seizure-free), the KPS could be evaluated for
25 cases. Follow-up CT scans were available for 17 cases. The
LNNB and PGI scales could be evaluated on follow-up for
only 11 patients. Of these 11, 2 were retrospective cases that
were evaluated more than once. For these 2 cases, the first set
of data obtained on follow-up was considered to be the initial
data for analyzing memory and language functions.

Seizures were the presenting symptom in 11 out of 14 ret-
rospective cases and in 15 out of 16 prospective cases. One of
the patients in the retrospective group who had initially been
seizure-free suffered one attack of generalized seizures 4 years
after the biopsy. Out of these 27 cases, 15 patients had gener-
alized tonic-clonic seizures, 6 had complex partial seizures and
6 had focal motor seizures.

Of these, 18 patients were on a single anti-convulsant drug,
with control of seizures in 14. The 3 patients who had not had
seizures were also on monotherapy. There were 8 patients on
two drugs, given in various combinations. The drugs used were
phenobarbitone, carbamazepine, phenytoin and sodium
valproate (Table 1). On subdividing these patients using
Engel’s seizure outcome classification,8 all but 2 cases were
found to have a favorable outcome (Table 2).

Eighteen patients had CT scans done during follow-up. A
reduction in tumor size was seen in all but one patient (Fig-
ures 2 & 3) . None of the patients in this study had contrast
enhancement in the initial CT scan. Two patients developed
contrast enhancement 3 years and 7 years following the ini-

tial treatment, and 1 of them was symptomatic. Both patients
were started on chemotherapy with CCNU. The second pa-
tient was doing well one year later while the former did not
come for a further review.

Complete memory and language function testing was car-
ried out in 11 patients. Six patients showed a slight improve-
ment in LNNB while the score worsened in 3 and remained
the same in 2 patients. On the other hand, 7 patients showed
an improvement in the PGI scale, while 4 deteriorated. The
KPS improved marginally in 1 and worsened in 3 patients,
while it remained the same in all the others.

Statistical analysis of the results was done using the t-test
for paired samples. A significant difference was noted between
the volumes of tumor on the initial and follow-up CT scans
(P=0.022). While some trend towards the improvement of
memory and language function was noted during follow-up,
these changes were not statistically significant. No such dif-
ference was noted in the KPS (Table 3).

Discussion

Despite the complexity of its anatomical relationships and
functions, surprisingly little is known about the sequelae of
damage to the insular lobe.9 The most persistent finding as-
sociated with damage to the insula has been complex partial
seizures, especially with involvement of the visceral sensations.2

Cases of insular damage with variable involvement of the
superior temporal gyrus and inferior parietal region have pre-

Table 1: Control of seizures

Number of anticonvulsants Controlled  Reduced
Single Drug 14 (+3) 4
Two Drugs 6 2
No Drugs 1 0*
*One patient had no seizures initially, but had one generalized seizure later
on, Figure in brackets indicates patients who had never suffered seizures.

Table 2: Post-Treatment seizure control by Engel’s
classification

Class No. of cases Description
I A 21* Completely seizure-free
II A 1 Initially seizure-free; rare seizures now
II D 3 Nocturnal seizures only
III A 1 Worthwhile seizure reduction
IV A 1 No worthwhile improvement; significant

seizure reduction
 *One patient was not on anticonvulsants, For assessing seizure outcome, the
status at discharge/end of radiotherapy was taken for those prospective cases
that did not come for review

Table 3: Outcome analysis for the variables studied

Attribute Initial Value At final follow up P value
Tumor volume 69.15 59.78 0.022*
(cu.cm.)
PGI Scale 64.36 69.91 0.086
LNNB score 13.18 9.27 0.299
KPS (%) 92.92 91.67 0.266
* Significant

Figure 1: A typical CT scan brain (with contrast) showing the
hypodense insular lesion prior to treatment
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sented with conduction aphasias. Infarction of the anterior
insula may result in difficulty in initiation of speech. Patients
with infarction of the insula have revealed global aphasia when
the dominant lobe was involved. Involvement of the non-domi-
nant lobe resulted in mutism, neglect, apraxias or bilateral
opercular syndromes. Other deficits include object naming and
articulatory planning deficits, auditory processing disorders,
ictus emeticus and dyslexia.10-15

Insular gliomas may be confined to either the anterior or
posterior parts or may involve the entire insula, without infil-
tration of the adjacent opercular gyri or the basal ganglia.
This propensity to spread within the confines of the allocortex
and mesocortex, sparing the adjacent neocortex and medul-
lary structures, suggests an affinity of these tumors for
phylogenetically primitive zones (an idea introduced by
Filiminoff in 1947 and developed by Yakolev in 1959). There-
fore these tumors may be considered a different entity from
other supratentorial low-grade gliomas.16-18

The rationale for the use of stereotactic biopsy in cases of
insular gliomas is based on the studies by Ojemann et al,19,20

which suggested that early in the course of the disease, most
astrocytomas have a normally functioning cortex within brain
tissue that appears abnormal on macroscopic examination.
Their studies have shown that intrinsic brain tumors can in-
vade cortical and subcortical structures without disrupting
function.

No attempt was made by us to study the survival of these
patients; various studies on the effect of stereotactic biopsy
followed by radiotherapy in patients with low-grade cerebral
astrocytomas has reported survival rates longer than the du-
ration of follow up in our study.21,22 North et al23 reported 5
and 10-year survival rates for 55% and 43% patients with
low-grade astrocytomas, respectively. Another study by
Lunsford et al24 on 35 patients showed a median survival of
9.2 years.

The most extensive series on the surgical management of

insular tumors was reported in 1996 by Yasargil et al,18 who
had treated 150 patients. They had noted a preponderance of
left-sided tumors, as well as a high incidence of temporal lobe
epilepsy as the presenting symptom. They reported a good
outcome following radical surgery in 56 benign and 82 malig-
nant tumors and a fair outcome in 4 benign and 8 malignant
tumors respectively (out of a total of 60 benign and 90 malig-
nant cases). Recurrence was documented in 8 benign and all
malignant cases.

Other authors have also reported favorable outcomes fol-
lowing radical excision of insular tumors, especially low-grade
astrocytomas.25-27 An operative morbidity of 10% and seizure
control in 90% of cases was reported by Zentner et al.28 How-
ever, preoperative angiograms to delineate the lenticulostri-
ate artery and direct cortical stimulation to identify the inter-
nal capsule were necessary to prevent intra-operative catas-
trophes.29 The use of neuro-navigation has also been reported
to reduce operative morbidity.30

An alternative mode of treatment with interstitial radiosur-
gery using radioiodine in the treatment of low-grade supraten-
torial astrocytomas has also been documented.31 Nearly 90%
of the patients in this study had at least a temporary improve-
ment in the KPS.

There have been no studies that have looked into the neu-
ropsychological status of these patients, in order to determine
whether there was any subtle deterioration or improvement
following the conventional method of treatment. We decided
to concentrate on the language function and memory of these
patients, as many reports have shown that they may be af-
fected in patients with insular lesions.10-15

The scales used were selected for their ease of administra-
tion, reproducibility and the fact that the final impression can
be converted into a score, allowing easy comparison. Deter-
mining the extent to which these functions are affected can
help in outlining modes of treatment, when similar studies
are done on patients who undergo surgery. The KPS was added

Figure 2: A contrast enhanced CT scan of the brain, showing a
hypodense, non-enhancing lesion in the left insular region

Figure 3: A contrast enhanced CT scan taken 2 years after treatment,
showing a marked reduction in the size of the lesion
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on as it could easily be ascertained by simple queries mailed
to the patient. This was important as many of the patients
had a poor educational status.

In the short follow-up that was possible in this study, most
of the patients showed an improvement in the functions stud-
ied. However, contrary to expectations, no significant differ-
ence could be demonstrated between left and right-sided le-
sions. The small sample size may again be the cause for this
phenomenon.

Conclusions

Most patients with low-grade insular gliomas, undergoing
stereotactic biopsy followed by radiation therapy show an im-
provement in all the aspects studied, namely, tumor volume,
memory, language function, KPS and control of seizures, over
the short term.

The lack of statistical significance was probably due to the
small sample size in the study.

Further studies are required to predict the long-term sur-
vival and quality of life of these patients.
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