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ABSTRACT... Background: Mostly Primary brain tumors are derived from neuroglial cells,
neuronal or primitive bipotential precursors or neuroepithelial cells and they are called
gliomas. These comprise of 45-65% of intracranial tumors: We aimed to conduct a study
to determine the neurological outcome of patients with gliomas on the basis of karnofsky
score who are managed with craniotomy and excision of tumor. Study Design: Descriptive
case series. Setting: Neurosurgery Department, PIMS, Islamabad. Patients reporting to OPD
accident and emergency department and those admitted to neurosurgery unit or referred from
other units were enrolled. Period: July 2014 to April 2015 in duration of ten months. Methods:
140 gliomas patients which were diagnosed on CT/MRI with contrast. Patients with low grade
glioma, those with post radiation necrosis diagnosed on MRI and MR spectroscopy brain,
children having glioma and those gliomas patients having co-morbidities were excluded from
this study. The outcome of this study was determined as neurological outcome of patients
with glioma according to karnofsky score after craniotomy plus excision of tumor. Results:
The patients’ average ages were 37.4 + 11.2 years. Male gender was in dominance with
83 (59.2%) cases compared to 57 (40.7%) females. Of the total 140 patients of gliomas, 24
(17.1%) had neurological deficit. The mean Karnofsky score was 70.0 + 10.0 before surgery
and after surgery it improved to 90.0 + 10.0 and this difference in mean karnofsky score
between before and after surgery was found statistically significant (p-value = 0.001). The
mean Glasgow coma scale was 12.0 + 2.0 before surgery and 14.0 + 1.0 post operatively.
Post operatively it was observed that, of the 24 patients with neurological deficit, 18 (75.0%)
improved completely whereas 6 (25.0%) patients could not improve. Conclusion. There is
a significant improvement in nuerological outcome which is measure through the karnofsky
score of gliomas patients whose undergoing craniotomy and excision of tumor.
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considered as 30% to 40 % of all the intracranial

Mostly Primary brain tumors are derived from
neuroglial cells, neuronal or primitive bipotential
precursors or neuroepithelial cells and they are
called gliomas." Gliomas are the most common
intracranial tumors comprising of 45-65% of all
brain tumors. Gliomas are named according to
the glial cells from which it originates.? There
are three main types of gliomas: astrocytomas,
Oligodandrogliomas and ependymomas.
According to their grades of malignancy Gliomas
are classified, such as low and high grade gliomas.
Gliomas can be classified anatomically according
to whether they are above or below the tentorium
as supratentorial, Infratentorial gliomas.® Gliomas

tumors and 80% of all malignant brain tumors.*

The symptoms of gliomas depend on the location
of the brain or spine which is affected. Glioma
patients can present with raise intracranial
pressure symptoms such as headaches, nausea,
vomiting, seizures, and also affect the cranial
nerve disorders. Gliomas can spread via the
cerebrospinal fluid and cause drop metastases to
the spinal cord.®

Despite recent advances in glioma treatment,
patients’ outcome remains poor. 15 months is the
median overall survival of glioblastoma multiforme
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which is the most aggressive type of glioma.®

Gliomas are diverse in pathology, location and
prognosis. Gliomas are broadly divided in two
groups, low grade and high grade gliomas. Low
grade gliomas (LGGs) account for 15% of primary
adult brain tumors diagnosed, in adults they
mainly occur in supratentorial areas, particularly
in the insular and supplementary motor areas.”

LGGs comprise astrocytomas, oligodandroglioma
and Oligoastrocytomas. Factors such as age less
than 40, KPS greater than 70 and GCS 15/15 are
associated with better prognosis for LGGs. Extent
of a surgical resection probably correlates with a
better survival for LGGs, but resection must be
tampered by their location close to the eloquent
area. Postoperative radiotherapy is often used for
LGGs.8

High grade gliomas (Malignant gliomas, GBM)
may arise in progression from low grade glioma
(secondary GBM) or as de novo lesions (primary
GBM). There are distinct genetic differences
between two groups of tumors.®

Factors such as younger age group, lower
histological grade and high KPS score are
associated with good prognosis for malignant
gliomas. The aggressive resection of gliomas
hasaninfluence on outcome. Both radiotherapy
and chemotherapy significantly increase survival
time of these patients.™

Brainstem gliomas are divided in five types,1)
tectal gliomas 2) Cerebral peduncle gliomas 3)
pontine glioma 4) glioma of medulla oblongata 5)
cervicomedullary junction glioma."

In medical oncology, current active status of the
patients is an attempt to quantify cancer patient’s
quality of life, needed primary treatments such
as surgery and other palliative treatments such
as radiotherapy or chemotherapy.'”? There are
different scoring systems. The most common one
which is used are the karnofsky score and the z
zubrod score. For children the Lansky score is
used.™

The Karnofsky score runs from 100 to 0, where
100 is perfect health and 0 is death. This scoring
system is named after Dr. David A. Karnofsky.
Although practitioners occasionally assign
performance scores in between standard intervals
of 10. There is no substantiated rationale for this
and prognostications is not improved.

By using the Karnofsky score we can determine
the neurological outcome and treatment options
in glioma patients and can compare our study
with international studies thus generating local
statics for out department.

MATERIAL AND METHODS

A current study was done to determine the
functional outcome of patients in terms of
karnofsky score after surgery in patients
presenting with gliomas to the Neurosurgical
department at Pakistan Institute of Medical
Sciences, SZABMU and Islamabad.

A total of 140 patients having glioma diagnosed
on CT/MRI brain with contrast were included in
the study. Patients with low grade glioma, post
radiation necrosis diagnosed on MRI and MR
spectroscopy brain, children having glioma
and those patients with glioma who also had
co-morbidities like diabetes mellitus, cardiac
disease, renal disease etc were excluded from
the study.

Common  presenting symptoms include
progressive Headache, double vision, nausea,
vomiting, seizures, and weakness.”® The LGGs
patients usually presenting with seizures because
tumor direct infiltrate the parenchyma. Clinical
presentations depend on the tumor location.
Unsteady gait, difficulty in swallowing, dysarthria,
drowsiness, may be seen due to brain stem
gliomas.”™ Cerebellar pilocytic astrocytoma
presenting with headache, vomiting and gait
ataxia. Optic glioma common presentation is
visual loss."”

Physical examination is according to the history.
Symptoms and signs of gliomas depend
on location or part of brain or spinal card
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which is affected. Common clinical finding for
supratentorial gliomas are Epilepsy, hemiparesis
if on motor strip. Aphasia if gliomas involving the
Broca’s or Wernicke’s area, papilledema may be
seen.

Clinical presentation of Infratentorial gliomas are
cranial nerve deficits, ataxia, long tract signs,
headache, vomiting and Papilledema. Cerebellar
astrocytoma patients had cerebellar signs
positive.Optic nerveglioma usually present with
visual loss.™

Spinal cord gliomas usually present with pain,
weakness, in the extremities. Gliomas can cause
spinal sign and symptoms as arise from spinal
card as primary tumor or as a drop mets.'®

MRI brain with contrast is the diagnostic test of
choice. MRI will help us to see the location of the
tumor, surrounding structure, approaches and
more accurate radiological diagnosis as compare
to CT scan brain. MRI brain will help us to counsel
the patient and patient relatives about the surgery,
outcome and complications.?

With the help of MRI, we can localized the tumors
site, size, numbers, characteristics, important
surrounding structure, with help of these
radiological finding we can make a best strategy
and preplanning for surgery.?'

The best management for gliomas patients is to
individual patient takes into account the tumor
location, their symptoms and signs and potential
advantages versus risks of the different treatment
options (modalities). Treatment for a glioma is
customized to the individual patient and may
include surgery, radiation therapy, chemotherapy,
observation.?

Follow-up neuroimaging with MRl or CT scan
(unless contraindicated) is recommended after
72 hours of surgery and every 2-3 months to see
response to therapy and progression of disease.
This should be considered standard care for
these patients.

RESULTS

In this study a total of 140 cases with gliomas were
enrolled. The average age of patients was 37.4 +
11.2 years ranging from 19-54 years. There were
7 (5.0%) cases having age of up to 20 years while
majority of the patients 133 (70.0%) were between
21and 50 years. There were 28 (20.0%) patients
of 51 or above age. (Table-I)

Num_ber of %age
patients

Age categories (years)
Upto 20 7 5.0%
211030 28 20.0%
311040 42 30.0%
4110 50 35 25.0%
51 or above 28 20.0%
Mean + SD 374 +11.2
Range (min — max) 19-54

Table-l. Age of study patients (n=140)

In this study male gender was in dominance
with 83 (59.2%) cases compared to 57 (40.7%)
females.

The mean Glasgow coma scale was found to
be 12.0 + 2.0 before surgery whereas post
operatively. It improved to 14.0 + 1.0 and this
difference in mean GCS was found statistically
significant (p-value = <0.001). Similarly, the
mean Karnofsky score was 70.0 + 10.0 before
surgery and after surgery it improved to 90.0 +
10.0 and this difference in mean karnofsky score
was also found statistically significant (p-value =
0.001). (Table-Il)

Before After

surgery surgery PRI
GCS
Mean + SD 12.0 + 2.0 141'00+ <0.001
Karnofsky score .
Mean + SD 70.0 + 10.0 9(1)600+ <0.001

Table-ll. Comparison of GCS and Karnofsky score in
patients before and after surgery (n=140)
Further analysis was done according the
stratification of GCS and Karnofsky scores in the
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study. It was observed that before surgery, 87
(62.1%) patients had GCS level of 15/15 which
remained constant in these patients after surgery.
Moreover, 23 (16.4%) cases had GCS level of
12 — 14 before surgery, whereas after surgery
it improved to 15/15 in 21 cases whereas in 2
(1.4%) cases it remains constant.

In 30 cases, the GCS was found to be 11-12
before surgery which improved to 15/15 in 26
cases whereas it remained constant at this
level in 4 (2.8%) cases. It was found out that
out of total 140 cases, 40 (28.5%) patients had
karnofsky score of 90-100 before surgery and it
remained 90-100 postoperative. In another 40
(28.5%) cases karnofsky score was between
80-90 before surgery, out of which 5/40 (12.5%)
cases improved to 100 post-operatively and
other remained constant at pre-operative score.
Similarly, 60 (42.8%) patients had karnofsky score
of 70 -80 before surgery which improved 100 in
25/60 (41.6%) cases and to 80-90 in 5/60 (8.3%)
cases where the other half 30 (50.0%) remained
constant at the pre-operative karnofsky score of
70 - 80. (Table-Il)

sBu?';:ﬁ' After surgery
GCS/15
15 87 (61.1%) 97 (69.2%)
12-14 23 (16.4%) 2 (1.4%)
11-12 30 (21.4%) 4 (2.8%)
Karnofsky score/100
90-100 40 (28.5%) 70 (50.0%)
80-90 60 (42.8%) 30 (21.4%)
70-80 40 (28.5%) 40 (28.5%)

Table-lll. Stratification of GCS and Karnofsky scores
in the study (n=140)

The post-operative karnofsky score findings
of the current study were compared with other
studies on this topic. In this study 70 patients
had karnofsky score of 90-100, 30 patients had
80-90 whereas 40 patients had score of 70-80.
Comparatively, in the study by Malstrom et al,
342 patients had postoperative karnofsky score
of 60-100. Similarly, Uzuka et al reported that 79

patients in their study had post-operative score
of 60. Wick et al withessed 584 patients having
karnofsky score of 60. Minniti et al reported that
32 study patients had karnofsky score of 80.
(Table-1V)

Num_ber 2 Karnofsky score
patients

Current study

70 90-100

30 80-90

40 70-80
Malmstrom et al

342 60-100
Uzuka et al

79 60
Wick et al

584 60
Minniti et al

32 80

Table-IV. Comparison of karnofsky score after
surgery with other studies

Post operatively it was observed that, of the 24
patients with neurological deficit, 18 (75.0%)
improved completely whereas 6 (25.0%) patients
could not improve. (Table-V)

No of patients

0,
(n= 24/140) %age
Improved 18 75.0%
Not improved 6 25.0%

Table-V. Neurological outcome of patients post
operatively (n=24)

Pre Op MRI Brain with Contrast
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Post op CT Scan Brain with contrast
Figure-1. Images after Surgical resection of glioma

DISCUSSION

Gliomas account for 80% of primary malignant
brain tumors. Is glioblastoma multiforme is a
common type of malignant glioma which has
a very poor prognosis. and due to this severity
the epidemiology on gliomas should be focused
not only on identifying the factors associated
with gliomas but also on different therapies
like radiotherapies and inherited mutations of
highly penetrant genes associated with rare
syndromes.?®

Surgical treatment with craniotomy is the first
line therapy for gliomas, however, functional
recovery after surgery varies.?* As the gliomas
from low grade are any how known to progress
to malignant gliomas with passage of time, thus,
a better understanding of the natural history
of gliomas can lead to an early detection and
treatment.?®> However, the decision for resection
in a patient with low grade glioma depends on

a number of factors including age, performance
status, location of tumor and patients preference.2®

In a Retrospective study, surgical outcome of
glioblastoma including elderly and less than 70
KPS patients, and analyzed the prognostic factors
using the medical records of 107 patients, male:
female ratio 59:48 aged from 21 to 85 years. 71
out of 107 patients have high-risk patients with age
>70 years and KPS <70%. Based on the extent
of resection, the patients were classified into 3
groups: more than subtotal resection (subtotal, n
= 44), partial resection (partial, n = 29), and biopsy
only (biopsy, n = 34). Median overall survival of
all 107 patients was. 13.5 months. Median OSs
was 15.8, 12.8, and 12.1 months in the subtotal,
partial, and biopsy groups, respectively.?”?

The median postoperative KPS score tended to
be better than the preoperative score, even in the
high-risk group. We recommend maximal safe
resection for glioblastoma patients, even those
with advanced age and/or with low KPS score. In
outcome of gliomas patients two factors, Age and
KPS score before surgery is a good predicator.
A retrospective study was done in which the
average age of patients was noted to be 37.4 +
11.2 years. A study by Tanaka T and colleagues
on wax pile method for glioma surgery utilizing
intra operative magnetic resonance imaging
noted average age of 50.9 years.?® Another study
by Yu H and colleagues on hemiparesis after
operation of astrocytoma grade Il in adults: effects
of acupuncture on sensory motor behavior and
quality of life reported the average age of 44.0
years ranging from 20 to 65 years in their study.*
These ages are comparable to our results as they
have also been conducted on adult population
with gliomas.

In this study male gender was in dominance with
(59.2%) proportion. In the study by Tanaka T et
al the male gender also found to be predominant
with 56.2% proportion. However, Yu H et al
reported a contrastable finding on gender with
females presenting in majority in their study with
66.6% proportion.®' So the gender has a less
effect on outcome as compare to KPS.
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Our study findings are also continuous with
national level data from US where they found
out 3.9 males per 100000 populations suffering
from glioblastoma compared to 2.4 females per
100000 population.®2 The overall demographic
characteristics are not much different in terms of
gender in patients less than 20 years of age.

The overall rate of neurological deficit was 17.1%
in this study. Yu H et al reported that 65.6% of the
patients with neurological deficit had right sided
hemiparesis.?? Tanaka T et al also found out right
sided hemiparesis in majority of cases where they
witnessed 56.2% proportion.®

In the current study the mean Glasgow coma
scale was found to be 12.0 + 2.0 before surgery
whereas post operatively it improved to 14.0 +
1.0.

Similarly, the mean Karnofsky score was 70.0 +
10.0 before surgery and after surgery it improved
to 90.0 + 10.0. It was observed that before
surgery, 87 (62.1%) patients had GCS level of
15/15 which remained constant in these patients
after surgery. Moreover, 23 (16.4%) cases had
GCS level of 12 — 14 before surgery, whereas after
surgery it improved to 15/15 in 21 cases whereas
in 2 (1.4%) cases it remains constant. In 30 cases,
the GCS was found to be 11-12 before surgery
which improved to 15/15 in 26 cases whereas it
remained constant at this level in 4 (2.8%) cases.**

It was found out that out of total 140 cases, 40
(28.5%) patients had karnofsky score of 100 before
surgery and it remained 100 postoperative.®3¢ In
another 40 (28.5%) cases karnofsky score was
between 80-90 before surgery, out of which 5/40
(12.5%) cases improved to 100 post-operatively
and other remained constant at pre-operative
score. Similarly, 60 (42.8%) patients had karnofsky
score of 70 -80 before surgery which improved
100 in 25/60 (41.6%) cases and to 80-90 in 5/60
(8.3%) cases where the other half 30 (50.0%)
remained constant at the pre-operative karnofsky
score of 70 - 80.

In the present study 70 patients had karnofsky

score 0of 90-100, 30 had 80-90 whereas 40 patients
had karnofsky score of 70-80. When compared
with other international studies similar findings
of post-operative karnofsky score were found. In
a systematic review outcome of karnofsky score
was found comparable with the current study
findings® (Hindawi review ref). Malstrom et al,
revealed that 342 patients were found to have
postoperative karnofsky score between 60-100.
Uzuka et al reported that 79 patients in their study
had post-operative karnofsky score of 60. Wick et
al witnessed 584 patients having karnofsky score
of 60. Minniti et al reported that 32 study patients
had karnofsky score of 80.

In the current study it was observed that, 24
patients with neurological deficit, 18 (75.0%)
improved completely after surgery whereas 6
(25.0%) patients could not improve.383°

Along with GCS and other predictive scores
of patient outcome, karnofsky score is equally
successful. The patients with karnofsky scores
less than 60 at presentation have a less chance
of getting successful neurological outcome.*

The current study has many advantages firstly, it is
one of the very few studies in which neurological
outcome of patients with gliomas has been
assessed with karnofsky score. A reasonable
number of cases i.e.140 has been studied.

There were some limitations of the study as well
which are mainly related to the scope of the study.
A detailed data collection could not be done due
to time restraints. Moreover, data regarding long
term outcome of patients with gliomas could not
be collected in the current study as the overall
outcome of patients was out of the study scope.

Cognitive functioning of brain tumor patients is
an increasingly important outcome measure,
because cognitive impairments can have a large
impact on self-care, social and professional
functioning. Many factors contribute to the
cognitive and neurological outcome such as direct
and indirect tumor effects, seizures, medication
and oncological treatment modalities.*'? It can
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be suggested that further research should be
focused on these factors with detailed information
regarding outcome of these patients.

CONCLUSION

Based on the results of current study it can be
concluded that there is a significant improvement
in the karnofsky score of patients with gliomas
undergoing craniotomy and excision of glioma.
The neurological outcome after surgery was
found improved in three forth of these patients.

Before generalization of the findings of current
study, more, trials on this topic on a larger scale
with rigorous methodology would be mandatory.
Copyright© 30 Nov, 2016.
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