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introduction 
The term high grade glioma (HGG), is usually used to 

describe WHO grade III and IV tumours. The incidence of 
these tumours is approximately 5/100,000 person years 
in Europe and North America. (1, 2) Of these, glioblastomas 
account for 60-70%, anaplastic astrocytomas for 10-
15%, anaplastic oligodendrogliomas and anaplastic 
oligoastrocytomas for about 10%, while anaplastic 
ependymoma and anaplastic ganglioglioma make up the 
rest. Age-adjusted incidence of glioblastoma (WHO grade 
IV), the most common and most deadly glioma subtype 
in adults, ranges from 0.59 to 3.69 per 100,000 persons. 
There has been a recent increase in incidence of HGGs in 
the Western world, particularly in the elderly population. 
This probably reflects the easy availability of vastly 

abstract 

introduction: The term high grade glioma (HGG), is 
usually used to describe WHO grade III and IV tumours. 
There has been a recent increase in incidence of 
HGGs in the Western world, particularly in the elderly 
population. This probably reflects the easy availability of 
vastly improved diagnostic imaging. A five year retro-
prospective study was planned to study demography, 
clinical presentation, imaging, surgical intervention, 
histopathological examination of specimens and post-
operative outcome of patients of high grade gliomas.

Objectives: To determine the demographic, clinical, 
histopathogical and radiological profile of patients of High 
Grade Gliomas (HGG) and to ascertain post-operative 
mortality at 24 hours and 7 days

Material & Methods: The present study of 226 cases 
from our institute for the last 5 years (retrospective 3 
years and prospective 2 years) extending from August 
2010 to July 2015 is based on study about demography, 
clinical presentation, imaging, surgical intervention, 
histopathological examination of specimens and post-

operative outcome. The clinic-pathological vis-a-vis 
imaging was also studied. The analyzed data from the 
results and observations of this study were compared 
with the previous studies.

results: The study was retrospective as well as 
prospective. Total of 226 patients were registered. 
Out of these, 225 patients were operated (except one 
patient). The provisional diagnosis was based on the 
radio-imaging basis and the final diagnosis confirmed 
by histopathological examination. Majority of patients 
operated for HGG, irrespective of the procedure or 
extent of resection had good surgical outcome after the 
procedure.

Conclusion: The overall survival is multifactorial in 
HGGs. The surgical intervention particularly in patients 
with features of raised ICP due to mass lesion provides 
symptomatic relief and improves quality of life in majority 
of patients and are discharged reasonably in better state 
of health.

Keywords: high grade, glioma, brain, tumour, 
glioblastoma multiforme 
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improved diagnostic imaging. (3) The median age of onset 
is 45 for Grade III and 60 for Grade IV tumours. (4) There is 
a 40% greater incidence among males. (5) In the majority 
of cases no causative factors can be attributed. However, 
exposure to ionizing radiation, such as from treatment 
of previous cancer is an established risk factor.(6) Many 
other factors have been studied including head injury, 
foods with N-nitroso compounds, electromagnetic fields, 
smoking and most recently usage of cellular phones and 
pesticides(7), all of which have not been shown to be risk 
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factors in the development of HGG.(8, 9) Approximately 5% 
of patients with HGG have a family history of  gliomas.(10, 

11) Some of these are familial and associated with genetic 
syndromes such as neurofibromatosis types 1 & 2, Li-
Fraumeni syndrome and Turcot’s syndrome (12, 13)

Material & Methods 
This study was conducted at the Department of 

Neurosurgery, Sher-i-Kashimir Institute of Medical 
Sciences (SKIMS) prospectively for two years (August 
2013-July 2015) and retrospectively for three years 
(August 2010- July 2013).  Prospectively, each patient 
whether admitted electively or in emergency, was clinically 
evaluated by history and clinical examination. This was 
followed by the complete blood count, biochemical work 
-up, study of imaging (Computed tomography / Magnetic 
Resonance Imaging) and pre-operative preparation of the 
patient. The patients were treated medically by the steroids, 
diuretics, Proton pump inhibitors and anti-convulsants 
until the surgical decompression was carried out. The 
patients were prepared for surgery, which comprised of 
craniotomy, decompression of tumor and diagnosis with 
crush biopsy confirmed by histopathological examination. 
The adjuvant therapy was initiated as soon as the patient 
recovered from surgical therapy. Retrospectively, files 
were procured from Medical Records Department (MRD) 
and studied. The post-operative mortality was separately 
recorded within 24 hours and up to 7 days postoperatively. 
The data was recorded according to proforma and 
observations compiled. Results were analyzed using 
statistical software SPSS (Statistical Package for Social 
Sciences) version 20.

results 
This study was conducted at Sher-i-Kashmir 

Institute of Medical Sciences, Srinagar over a period of 
5 years from August 2010 to June 2015. The study was 
retrospective as well as prospective. Total of 226 patients 
were registered. Out of these, 225 patients were operated 
(except one patient). The provisional diagnosis was based 
on radio-imaging and the final diagnosis confirmed by 
histopathological examination. Results are presented in 
tabulated form (Table 1–5)

age and Sex

Total number of males in study was 58.4 % (132 
cases) whereas females formed 41.6% (94 cases) with a 
male: female ratio of 1.40:1.00

Age group most common found in HGGs was 41-50 
years comprising of 31.0 % (70 cases) of a total of 226 
patients. While 19.0% (43 cases of these were from the 
age group 31-40 years. 7.5 % (17 cases) were in age 

Table 1. age Group related to gender and way of admission

Table 2.  distribution of HGGs in the cases as per their 
residence.

Table 3. Occupation of patients with HGGs and their 
additional farm related activity.



29

G. J. O. Issue 26, 2018

group below 20 years and 11.9% (27 cases) were above 
60 years of age. The age of the patients ranged from 12 
years to 80 years. Youngest patient being 12 years where 
as the oldest patient was of 80 years old. Mean age at 
presentation in our patients was 44.17 years.

demographic distribution

Among HGGs, the maximum number of patients 
registered were from North Kashmir district of Baramulla 
20.4 % (46 cases) followed by South Kashmir District of 

Anantnag 14.6 % (33 cases). There were 12.4% (28 cases) 
patients from Srinagar district. There were less number of 
patients from districts other than Kashmir valley

Occupation 

It was observed in the study that most of the cases 
of HGGs were from the business community and farming 
42.1% (95 cases cumulative). The HGG s were also found 
in housewives 29.2 %, service class 14.6 % and students 
11.1 %.

Presentation 

The patients who reported to this institute as case 
of HGG, the majority reported in Out Patient Department 
(62.8%) as compared to patients (37.2 %) who were 
brought in Surgical emergency in more moribund 
condition.

Presenting symptoms

Among HGGs the most common symptom was 
headache in 85.4 % (followed by vomiting (55.8%) and 
weakness (motor deficit) in 22.1%. Seizures were present 
in 24.8% cases. Patients with altered sensorium, majority 
of whom reported in ER were less (14.6%). All Patients 
with altered sensorium were admitted through Emergency 
Department.

imaging features of HGGs

Contrast enhanced MRI (CEMRI) brain is the 
investigation of choice though non-contrast Computerized 
axial tomography (NCCT) scan was also done in all cases 
of HGGs. Intra cranial space occupying lesion (ICSOL) with 
variegated appearance with perilesional hypo density, 
with or without mass were the cardinal features of HGG on 
NCCT. On CEMRI brain, the lesion was heterogeneous in 
majority with varied areas of solid and cystic component 
(78.3%). The hyper intensity around the lesion in T2 MRI 
sequence was suggestive of perilesional edema. In 17.3% 
cases predominantly cystic lesions were seen and in 
3.1% cases predominantly enhancing lesion with edema 
was seen, particularly in intraventricular type of HGG. 
Calcification was seen in just 1.3% cases

Operative procedures

Craniotomy with tumour decompression was the 
operative procedure done in majority of cases (77.9% 
cases). In patients were the tumour was located in 
deeper areas, eloquent areas as motor area, brain stem 
or corpus callosum, less morbid procedures were done. 
Open Biopsy or STB was done in 8% cases (in aggregate). 
Endoscopic third ventriculostomy with tumour biopsy was 
done in 1 case. In another patient only VPMP shunt was 

Table 4. Showing Mri Co-relation of HGGs with Histological 
Type. 
Heterogeneity and necrosis were the hallmark of HGGs particularly in GBM. 

CAL- calcification, HET- heterogeneous, ENH- contrast enhancement.

Table 5. Histological types of HGGs and their percentage in 
the present study. GBM was the most common type found 
in 75.2% cases.
ANA-anaplastic, A-astrocytoma, GG-ganglioglioma, OA-oligoastrocytoma, 
ODG-oligodendroglioma, ATR-atypical teratoid/rhabdoid tumour, GBM-
glioblastoma multiforme, GLS-gliosarcoma, HG-high grade, HGG-high grade 
glioma
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done. 1 patient was not operated as tumour was in brain 
stem. Near total decompression was performed in 12.8% 
cases, mostly in patients having predominantly cystic 
lesions. The different procedures done in patients with 
HGGs. The sub total tumour decompression was done in 
majority of patients. Other procedures were done as per 
the site and performance score of the patient.

Histology

Most common HGG type encountered was WHO grade 
IV tumour, Glioblastoma multiforme 75.2% (172 cases). 
This was the predominant type in both male and female 
sub group.  Other grade IV gliomas, Gliosarcoma and 
Atypical teratoid/rhabdoid tumour was found in 2.7 and 
0.4 percent cases respectively. In WHO grade III category, 
Anaplastic Oligoastrocytoma was the common type 9.7%, 
followed by Oligodendroglioma 5.3%. Astrocytomas and 
ganglioglioma of anaplastic variety were less common 
(2.6 and 1.3 percent respectively). Mixed glial cells were 
seen in 4 cases with predominantly HGG histology with 
background of xanthoastrocytoma.

Outcome 

Majority of patients operated for HGG, irrespective of 
the procedure or extent of resection had good surgical 
outcome after the procedure. Out of total cases, 89.4% 
cases were discharged after mean hospital stay of 6.9 
days.  For the patients, who had only biopsy the hospital 
stay was less (3 days) as compared to patients with more 
extensive procedure. The overall mortality was 10.2 % (23 
patients expired) in our study

discussion 
In this study, the age of the patients ranged from 

12 years to 80 years. Youngest patient being 12 years 
whereas the oldest patient was of 80 years old. Patients 
who were below 20 years of age were 7.5%.  Total of 
27 patients (11.7%) were in the elderly age group (> 60 
years). Most common age group affected in our study was 
41-50 years comprising of 70 cases (31%).

In a study done by Quinn T et al (13) in 2014, they 
observed that Anaplastic astrocytoma and glioblastoma 
increased in incidence with age, peaking in the 75–84 
age group. The incidence of HGG in higher age group may 
be attributed to more life expectancy in that population as 
compared to ours.

In other study done by Donato V et al (14) in 2007, 
43 patients (24 males and 19 females) with HGG were 
studied. The age group was 15-77 years (median, 57) 
with newly diagnosed glioblastoma multiforme. These 
figures are consistent with our study.

In our study of 226 patients, there were 58.4% males 
(132 cases) and 41.6% (94 cases) females, with a male: 
female ratio of 1.40:1.00

The demographical differences observed in this study, 
as far as the rural and urban areas are concerned, the 
residential area was also considered as an explanatory 
variable of the study. Almost all cases of HGG are reported 
to this institute as this is the only tertiary care hospital in 
the state, except a few who go outside state for treatment. 
The observed cases were divided on the basis of districts 
they belonged to. Our findings showed higher HGG 
incidence rates in rural and sub urban areas compared 
with urban areas. This may be primarily because the 
majority of our population is in rural areas and small 
townships. Although many agricultural chemicals and 
pesticides used in rural areas are believed to be risk 
factors for gliomas, further studies need to prove it with 
certainty. Migration of the population, mainly the working 
class, to urban areas, may be a reason for increasing 
trend of incidence in urban population. Our incidence 
data only provides information about the residence of 
the patients at the time of diagnosis, and nothing about 
previous residence. Other studies have considered the 
air quality, air pollution or level of industrial development 
as factors that could explain differences between urban 
and rural areas. In our study the maximum number of 
patients were from Baramulla district (20.4%), followed 
by Anantnag district (14.6%), and 12.1% patients were 
from Srinagar district. The large number of the patients 
coming from these districts can be primarily attributed to 
the large population of these areas, and hence forth, the 
higher percentage of HGG also.  But, in our study, some 
smaller districts with relatively less population such as 
Kulgam and Shopian have higher percentage of HGG 
suggesting some additional risks. The people of these 
areas are mainly farmers, particularly orchid farmers, and 
the use of pesticides is very common. Hence, the role of 
these compounds in the etiology of HGG cannot be ruled 
out.

A recent study in 2015 by J. Etxeberria et al (15) studied 
Brain and Central Nervous System Cancer Incidence in 
Navarre (Spain), 1973-2008 and Projections for 2014. 
The aim of this study is to provide a descriptive trend 
analysis of population-based brain and CNS cancer 
incidence in Navarre between 1973 and 2008, by gender, 
age-groups and by two geographical areas. In their study 
of 1755 patient registry from 1973 to 2008, 996 occurred 
in men and 759 in women, male: female was 1.31: 1.00. 
In both men and women, the highest rates were observed 
for those aged between 55-64 years. But among women, 
65-74 age groups showed the highest rates after 1990. 
Incidence rates showed an increase trend along the 
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studied period in which men showed higher incidence 
than women, although differences become smaller with 
time.  Rural – urban divide was also observed in their 
study. Their study showed a higher brain cancer incidence 
rates in urban areas comparing with rural areas. Mobility 
of the population, mainly elderly people to urban areas, 
may be a reason for these differences between urban and 
rural incidence rates.

The majority of suspected occupational risk factors 
for adult brain tumours have yet to be confirmed as 
etiologically relevant. In our study we obtained the data 
about the occupation and correlated with the incidence 
of HGG in the respective group. It was found that the HGG 
is more common in farmers (19.5%) and business class 
(22.6%) as compared to the other professions.  As our 
valley population is predominantly rural, patients from 
other professions were also related to farming directly 
and indirectly, and hence to farm related risk factors in 
HGGs. The housewives, in our study comprised of 29.2% 
cases as in other occupations there were very few female 
patients. The housewives help their male partners in fields 
and orchids and are exposed to same risks as their male 
counterparts.

A study by Schlehofer B et al (16) in 2005 studied the 
occupational risk factors for low grade and high grade 
glioma from an international case control study of adult 
brain tumours. The majority of suspected occupational risk 
factors for adult brain tumours have yet to be confirmed 
as etiologically relevant. In a pooled analysis, odds ratios 
(OR), adjusted for education, were estimated separately 
for men and women and for high-grade glioma (HGG) 
and low-grade glioma (LGG), focusing especially on 6 
categories: agricultural, chemical, construction, metal, 
electrical/electronic and transport. For men, an elevated 
OR of glioma associated with the category “metal” (OR 
= 1.24, 95% CI 0.96-1.62) was seen. Apart from the 6 
major categories, women working in food production or 
food processing (category “food”) showed an increased 
OR of 1.95 (95% CI 1.04-3.68).

A study by Ruder AM et al (17), in 2009, was done on 
exposure to farm crops, livestock, and farm tasks and risk 
of glioma. For this analysis (1995-1998), 288 cases and 
474 controls (or their proxies), that had lived on farms 
at age 18 years or after, were asked about exposure to 
crops, livestock, and farm tasks.

Another similar study by Carreón T (18) on gliomas and 
farm pesticide exposure in women was done in 2005. 
An excess incidence of brain cancer in male farmers 
has been noted in several studies, but few studies have 
focused on women. Their study evaluated effects of rural 
exposures for 341 female glioma cases and 528 controls, 
all adult (18-80 years of age, nonmetropolitan residents). 

An increased risk of glioma was observed for carbamate 
herbicides but was not statistically significant (odds ratio 
= 3.0; 95% confidence interval).  Women were less likely 
than men to have applied pesticides, but more likely to 
have laundered pesticide-contaminated clothes. Storing 
pesticides in the house was associated with a statistically 
non-significant increased risk. Other farm-related 
factors could be etiologic factors too which need to be 
evaluated.

In all patients initial NCCT head was done for initial 
diagnosis. In most of the cases in our study, variegated 
lesion was seen on scan, with iso to hypo density. 
Perilesional edema was seen invariably in all cases, 
more so in Grade IV tumours as compared to Grade III. 
Calcification was seen in a few cases of Anaplastic 
tumours (1.3%) but not in GBM.

CEMRI brain was diagnostic in our series with almost 
consistent finding in majority of cases. Heterogeneity of 
lesions with perilesional edema was the characteristic 
feature of HGGs. In our study total of 78.3% HGGs showed 
heterogeneity and necrosis, with varying degree of edema 
(82.5% in GBMs and 65.9% in anaplastic gliomas). Some 
gliomas located within ventricles or corpus callosum 
appeared predominantly as enhancing lesions (3.1%) 
or as predominantly cystic lesions (17.1%), which on 
histopathological examination were confirmed as HGGs 
with predominantly of GBM type (Grade IV).

MengLawa et al (19) studied Glioma Grading: Sensitivity, 
Specificity, and Predictive Values of Perfusion MR Imaging 
and Proton MR Spectroscopic Imaging and compared 
it with Conventional MR Imaging. In their study they 
concluded that Sensitivity, specificity, positive predictive 
value (PPV), and negative predictive value (NPV) for 
determining a high-grade glioma with conventional 
MR imaging were 72.5%, 65.0%, 86.1%, and 44.1%, 
respectively.

Another study by Watanabe M et al (20) on Magnetic 
resonance imaging (MRI) and histopathology of cerebral 
gliomas was done in 1992. The correlation of magnetic 
resonance imaging (MRI) with histopathological findings 
was analyzed in 26 patients with untreated cerebral 
gliomas. In high-grade gliomas, especially grade IV, T2-
weighted images demonstrated prominent heterogeneity 
in signal intensity, which consisted of a hyperintense 
“core”, less hyperintense or normal intensity “rim” and 
surrounding finger-like areas of high intensity.

A recent study was done by Douglas A. Hardesty  
et al(21), in 2012. They studied ‘The Value of Glioma Extent of 
Resection in the Modern Neurosurgical Era’. In this review 
of all studies, it was concluded that for both low- and 
high-grade adult supratentorial gliomas more extensive 
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microsurgical resection was associated with improved 
life expectancy. In GBM, this level of evidence reaches 
Level 2b from retrospective analysis of randomized trial 
data; most evidence is Level 3 from retrospective case 
series. In addition to providing greater overall survival, 
more aggressive resections for low-grade gliomas may 
also impact the natural history of the disease, favorably 
altering its risk profile for malignant transformation.

Finally, in our study of 226 patients, all except one 
patient had surgical intervention. All resected/biopsied 
tumours were sent for histopathological examination. 
Immediate crush biopsy was sent and later confirmed 
by definitive microscopic examination. GBM was most 
common histological type (75.2% cases). Another WHO 
grade IV tumour was gliosarcoma found in 6 patients 
(2.7%). Rare subtype of grade IV HGG was found in 1 
patient. In WHO grade III anaplastic oligoastrocytoma 
(OA) was most common (9.7 %) followed by anaplastic 
oligodendroglioma (ODG) 5.3%, anaplastic astrocytoma, 
and anaplastic Ganglioglioma (2.6 and 1.3 percent 
respectively). Mixed HGG with features of pleomorphic 
xanthoastrocytoma was also found. In one patient the 
histology was non-specific high grade astrocytoma. In 1 
patient diagnosis of HGG was made on the basis of site 
and features on NCCT and CEMRI.
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