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DEFINITION OF TERMS

.  PRIMARY BRAIN TUMOURS- any type of tumour that starfrom the brain either

from the glial cells, meninges, glands or nerves

.  METASTATIC BRAIN TUMOUR- any type of brain tumourhat originates from

outside the neuriaxis
ll.  GLASGOW COMA SCALE- neurological clinical scale dsto evaluate in a reliable

and objective way the conscious state of a personinitial as well as subsequent

assessment
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ABSTRACT

Background

The burden of brain tumours in Kenya is still ldygganknown though information from the

Nairobi Cancer Registry suggests that they formuat2o3% of all reported male cancers and
0.9% of all female cancers. Kenyatta National Hasp(KNH) remains the main centre for

neurosurgery in Kenya and as a result, the majoffitgatients with brain tumours continue to

present at the hospital.

Objective
To describe the characteristics of brain tumouctugting clinical presentation, radiological and
histological patterns in patients aged 13 years rande presenting at the Kenyatta National

Hospital over a period of three years from Jan2&d2 to December 2014.

Study methods and design

This was a 3-year hospital-based descriptive csestional study. The study was conducted at
Kenyatta National Hospital amongst patients agege8s and above with brain tumours that
underwent surgery confirmed by histology from Japu2012 to December 2014. The clinical
syndromes, radiological features and histologigpe$ were described. The prevalence rates of
the different brain tumours were given and testassciation (chi-square or Fischer’s exact test)
where possible were performed to explore the miatiip between the three features. Significant
associations were explored further using logistgression.

Results

It was found that there was overall mean age of 40.63 yrs for all brain tursawvith a range of
13-70 years. Peak was at 40 years. Overall mdkale ratio was 1:1.49. Main occupations
seen with brain tumours were farmers and housewiigsyu ethnic group were seen more at
53.29%. Headache and visual deficits were the daefplaints at presentation. Familial history
of brain tumours only occurred in 2.63% of our eats. Most patients operated on had a good
performance score with GCS of 15/15. Most of thredurs seen were supratentorial. Only
1.31% of brain tumours presenting in our setupdradfamilial associations. Meningiomas at
41.4% and gliomas at 26.3% were the most commonuuwseen. Glioblastoma accounted for

55% of all gliomas seen. Male to female ratio fammgiomas was 1: 3.2 with a mean age of
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43.97 years. Gliomas had a male to female rathh38: 1 with an average age of 39.65 years.
Most meningiomas were located in the sphenoid \&imd) convexity locations while most

gliomas were frontal and temporal.
Conclusion

It was found that we argeeing brain tumours at a younger age at KNH coeaptar the average
age of brain tumour presentation in the westerddweith most studies quoting an average age
of above 59 years with glioblastomas and mening®heving an average of 64 and 65 years
respectively. Females are presenting more commwitifiymeningiomas while males are
presenting more commonly with gliomas. Ethnic aadgraphic variables are a key determinant
to access to neurosurgical care in our local sédepdache and visual deficits are a key
indicator of presence of brain tumour. A lower pydfn of brain tumours with familial
associations are been seen in KNH when comparadei@ges from western studies at 5%.
Most of the tumours seen in the adult populati@ensapratentorial. Meningiomas and gliomas
are the commonest tumours seen in our set up attieguar 67.7% of all brain tumours.
Glioblastoma are still the commonest gliomas seehcarry a grave prognosis. Gliomas occur
in a younger age group compared to meningiomaste Metastatic tumours are been offered
surgical care compared to previous studies doNiH. Supratentorial tumours are the
commonest tumours in adults. Proximity to neurosatgare and the socioeconomic status has
a bearing on access to neurosurgical services. Mbthe neurosurgical patients from far flung
areas away from Nairobi county where KNH is locadesl been seen in Eldoret referral hospital
or are not getting proper neurosurgical servicestdwnder diagnosis and lack of specialist

services.
Recommendations

More vigilance needed in our local setup as patiané presenting with brain tumours at a much
younger age. The patients to be empowered econtiyrscethat they can be able to access
neurosurgical care promptly which has a directafte outcomes and prognosis. Neurosurgical

services need to be decentralized too.

13



CHAPTER ONE: INTRODUCTION

1.0 BACKGROUND

It is generally accepted that metastatic or seagndeain tumours are the commonest type of
brain tumours from various studies done in the grasworld. However, the central role of the
brain and the functional consequences of neurass explain the severity of primary brain
tumours. In the United States, 70,000 new casesimiary malignant and benign brain and CNS
tumours are diagnosed each year, and 14000 patientsnnually; 31% of these tumours are

gliomas and 37% are meningiorhas

The burden of brain tumours in Kenya remains largelknown though information from the
Nairobi Cancer Registry suggests that they formuat2o3% of all reported male cancers and
0.9% of all female cancers. Kenyatta National Hasp(KNH) remains the main centre for
neurosurgery in Kenya and as a result, the majoffitgatients with brain tumours continue to

present at the hospital.

The clinical presentation of a brain tumour whickcludes the age and gender of the patient,
occupation and clinical signs and symptoms of ttenbtumour on presentation can impact on
diagnosis and hence treatment and prognosis. Iti@utb this, the radiological presentation of
brain tumours also impacts diagnosis and therencemiainty over what histological types of
tumour are present in Kenya. Also the geographddstiibution and occupational patterns of
patients presenting in KNH needs to be analyzeld aiiew of understanding the impact of this

critical variable and its effects on brain tumoiaghosis and management.

14



CHAPTER TWO: LITERATURE REVIEW

2.0 EPIDEMIOLOGY OF BRAIN TUMOURS

Most large-scale epidemiological studies for braimours have been conducted in the
developed world. Metastatic tumours are the commsiobeain tumours in adults, and their
incidence is increasing. Local studies, howevevehaainted a totally different picture and this
has been attributed to the patients with brain stat®s presenting too late or with multiple
intracranial lesions and hence neurosurgeons avélimg to operate on these patients due to the
limited benefit of surgery. Stereotactic biopsy,iethis a minimally invasive technique of
getting tissue biopsy safely, is also rarely dan&enya with one machine available in Nairobi
county in a private hospital. Less effective treatinand control of the primary tumour has also
been cited as a reason for the under reportingeat@static brain tumours as these patients die
before specialist neurosurgical care is given. iBraetastases from systemic cancer are upto 10
times more common than primary malignant brain ture@nd are a significant burden in the

management of patients with advanced cahcer.

In the Mwang’ombe et al. study done locally in KN#H2005 retrospectively, metastatic brain
tumours accounted for 2.8% of all brain tumduRrimary malignant or benign brain tumours
represent only 2% of all cancers, with more thaf0@% new cases diagnosed each year in the
United States (CBTRUS in the year 2000 recorde&13b cases). However, in the CBTRUS
2005-2009, 70,000 new cases of primary brain tusiawere diagnosed each year, and 14000
patients died per year; 31% of these tumours aoengs and 37% are meningiorfiabhe annual
global age-standardized incidence of primary maligrbrain tumours is 3.7 per 100,000 for
males and 2.6 per 100,000 for females. These eatesaid to be higher in more developed
countries (males 5.8 vs. females 4.1 per 100,d88) in less developed countries (males 3.0 vs.
females 2.1 per 100,000)This may be due to under diagnosis in less deeel@ountries and
ethnic differences in susceptibility to developmehbrain tumours as reported by Yaari et al in
201%. This was also reported in other studies thatoregiwith the highest reported rates of
malignant brain tumours e.g. Northern Europe, tlewhite population, and Israel with rates of
11 to 20 per 100,000 people, generally have mocesatble and developed medical care than
areas with the lowest rates e.g. India and theigpiniles with rates of 2-4 per 100,000 pedple
However, some of the variations suggest ethni@ifices in inherited susceptibility or cultural
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or geographic differences in risk fact8rs.Among the most consistent finding in the
epidemiology of brain tumours is the differencanoidence rates between genders; gliomas are

more common in men and meningiomas more commoroinen’®

Global age-standardized mortality rate for PMBT2i8 for males and 2.0 for females per
100,000, and estimated mortality is higher in depetl countries than in less developed
countries. This could be attributed to a variety of factmmsluding late diagnosis, poor access to
quality neurosurgical services for diagnosis and fpecialists available in the developing
countries. The figures differ significantly in rétan to histology and age; glioblastoma has a five
year survival rate of approximately 30% while lovade gliomas such as pilocytic astrocytomas,
oligodendrogliomas and ependymomas have five yeaival rates of over 70% In another
study, high grade gliomas and anaplastic astrocgsohave 5 year survival rates of less than
40%:°

The Central Brain Tumour Registry of the Unitedt&a CBTRUS, in its report for the period
2005-2009 reported an overall incidence rate o82er 100,000 adults aged above 20 years.
The distribution of these primary brain tumours &ite was reported to be 35.2% in the
meninges, 15.3% sellar-suprasellar region, 8.9%enfrontal lobes, 6.6% temporal lobe, 4.3%
parietal lobe, 1.2% occipital lobe, 1.2% intraveniiar, 1.6% brainstem, 6.9% involving the

cranial nerves, 2.8% cerebellum, 0.4% pineal regiwh9.7% other brain

Only about 5% of primary brain tumours have knoverneditary factors. Specifically, the Li-
Fraumeni syndromg53 defects, NF1, NF2, tuberous sclerosis, von Hippettau disease,
Turcot's syndrome, and familial polyposis coli e&se the risk of brain tumours. In particular,
optic pathway gliomas have been linked to in NEStudies of syndromes, familial aggregation
and linkage and mutagen sensitivity in adults ssgggenetic susceptibility to gliomas although
the mechanisms are not clédPeople with certain mutations in the NF2 gene temsabstantial
risk of developing schwannoma, ependymomas andngemas. High dose ionizing radiation
is an established risk factor for meningiomas. Heevebrain tumours aggregate in families and
this may be as a result of multifactorial inherganvhere genetic factors determine the degree of
risk from exposure to exogenous environmental facach as irradiatiof.

16



2.1 CLASSIFICATION OF PRIMARY BRAIN TUMOURS- WHO GRDING 2007
Primary brain tumours (PBT) are classified histadally as (WHO grade is shown in brackets):
1. Astrocytic tumours:
- Pilocytic astrocytoma (grade I);
-  SEGA(grade I);
- Diffuse astrocytoma (grade II);
- Anaplastic astrocytoma (grade Il);
- Glioblastoma (grade V)
2. Oligodendroglial tumours:
- Oligodendrogliomas (grade Il);
- Anaplastic oligodendrogliomas (grade 1)
3. Mixed gliomas:
- Oligoastrocytoma (grade II);
- Anaplastic oligoastrocytoma (grade III)
Ependymal tumours
Choroid plexus tumours

Pineal parenchymal tumours

N oo g A

Embryonal tumours:
- Medulloblastoma
- Primitive neuroectodermal tumours
8. Meningeal tumours:

- Meningioma
9. Primary CNS lymphoma
10.Germ-cell tumours

11. Tumours of the sellar region

The World Health Organization (WHO) classifies nmgidomas into 3 categories:
1. Typical or benign (88-94%),
2. Atypical (5-7%), and
3. Anaplastic or malignant (1-2%).

17



In the USA, according to the CBTRUS 2005, the thstion of tumours by histology was
gliomas at 29%, meningiomas 35.5%, pituitary tursaair 14.1%, craniopharyngioma at 0.9%,
and lymphomas at 2.2% and germ cell tumours at OMetably, glioblastomas accounted for
54% of all gliomas followed by diffuse astrocytonza®9.5%.

In a retrospective study performed at the Kenyhliiéional Hospital between 1983 and 1994,
gliomas were found to be the commonest intracraniaburs (45.8%)’ Meningiomas were the
next common tumours (34.4%). In another study cotetlat the same hospital by Boore et al.,
meningiomas were the most frequently diagnosedyuatong for 40.8% (29) of cases, followed
by astrocytomas at 26.8%The difference in findings between these two swidieuld be
attributed to the fact that, at that particulardimeriod, meningiomas were the most frequent
tumours operated on in KNH and the study used opg&eative cytological smear as study
specimens. Males were most affected by gliomas withale to female ratio of 1.4:in the
Mwang'ombe et al study in 2005 depicted below vp#imission.

Histological Subtypes

Mwang'ombe etal 2005

Ruberti and Moppi, in 1971, found gliomas formeda6f all intracranial tumours seen at KNH.
Similarly, Kasili in 1973 reported that gliomas fioed 45% of all intracranial tumours and 87%

were astrocytomas and 13% ependymomas. Both of #tedies were retrospective studies.
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2.2 CLINICAL PRESENTATION AND DIAGNOSIS

The lower-grade glial tumours and most meningiomage a more indolent course that may
persist over years, whereas the more aggressiveutsnie.g., anaplastic oligodendrogliomas,
anaplastic astrocytomas, glioblastoma multiformaymave a rapid onset of neurologic decline.

Whatever the type of brain tumour, four main circtamces lead to diagnosis on clinical
presentation. Firstly, patients have partial oregalized seizures, which are more frequent when
the neoplasm is cortical and slowly growing (80% Igrade vs. 30% high grade). Secondly,
raised intracranial pressure generally revealsdhamgrowing tumours, especially when located
in silent areas of the brain e.g. right frontal aedporal lobes and posterior cranial fossa.
Thirdly, progressive focal neurological deficitsngeally show the tumour site. Supratentorial
tumours can induce motor or sensory deficits, heopa visual field defects, expressive or
receptive aphasia or a combination of these, wkepgsterior fossa tumours or brainstem
tumours are revealed by various combinations afiatanerve palsies, cerebellar dysfunction,
and long-tract signs. Finally, cognitive dysfunatizvhich has an implication on behaviour,
learning ability and intellect of variable severitg common in frontal lobe syndrome,
leptomeningeal spread of the tumour, or diffuserbiriltration. Other common manifestations
include hormonal disturbances with obesity, de@éddibido, amenorrhoea, etc.

Overall, the median age of onset for brain tumosirS9 yrs, and the median ages of onset for
glioblastoma and meningioma are 64 and 65, resmgfl As with other types of cancer, the
increased incidence of most types of brain tumauitis increasing age could be due to length of
exposure required for neoplastic transformatiortessity of many genetic alterations prior to
onset of clinical disease, or diminished immuneveiliance® Interestingly, there is a decline in
the incidence of glioblastoma and astrocytoma amdhgse aged 85 and old@r.

Oligodendrogliomas and ependymomas have been fioupelak in middle agé.
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2.3 IMAGING AND HISTOPATHOLOGY

When a brain tumour is clinically suspected, maignetsonance imaging (MRI) of the brain,
with and without gadolinium infusion is the bestthwal to define the characteristics of the mass
(location, size, degree of oedema, contrast enimaereg. T1 weighted images are used to define
the normal anatomy better whereas the T2 weiglgadssand FLAIR (fluid attenuation inverse
ratio) are more useful to describe the tumour gdatho including peri tumoural vasogenic
oedema and if tumour is cystic or solid or hetengegeis. Gradient and susceptibility weighted
series (SWI) series helps us to define if theranig calcification or haemorrhage in the tumour.
In DWI or diffusion weighted imaging, restrictioncaurs in highly cellular tumours as
hyperintense images on MRI although it is gooddterthat pyogenic and tuberculous abscesses
also restrict on diffusion. Contrast uptake is seermalignant primary brain tumours with the
breakdown of the blood brain barrier eg GBM or iightty vascular tumours e.g. meningiomas.
CT scanning, although less sensitive than MRIprapriate as a first-line procedure to obtain a
quick assessment of the lesion. CT scans are usefillaracterizing bony involvement e.g. in
meningioma bony hyperostosis or in tumoural calaifion eg in oligodendrogliomas which
account for 5-10% of all primary intracranial nesghs and 70-90% calcify.

The parietal region was the commonest site of enéirdial gliomas (37.5%) in the Mwang’ombe
et al study? Most western studies have the frontal lobes asrist common site for gliomas.
Anatomic location of gliomas or meningiomas influea prognosis and treatment options. It is
widely believed that gliomas develop in differesbés with frequencies relative to the volume of
glial tissue, reflected in the ratio of grey to vehmatter. Revealing differences in the anatomic
location of gliomas may provide further insightarthe aetiology and pathogenesis of gliomas
and, for example, give clues about the role of lyiddical external exposures such as trauma or
electro-magnetic radio frequency fields from molpte®nes. Another possibility is that anatomic
structures provide physiologic stimuli to adjacghal tissue, which affects the susceptibility to
malignant transformation. A third possibility isetreffect of functional differences amongst
tissues and cells in different areas of the brairthee development of gliomas. Several studies
have shown differences in biologic characteristich molecular alterations amongst gliomas
arising from different location®. Suuvi L et al. (2007) found most gliomas were tedan the
cerebral lobes in 86% and most common was in thetdt lobe at 40%, temporal lobe 29%,

parietal lobe 14% and occipital in 3%. 6.4% werepdseated, 1.5% in the cerebellum and 4.1%
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in the brainstem. Gliomas were located more fretjyem the right hemisphere in51% than the
left at 40% and 4.9% were bilatefal.

However, imaging patterns are not specific and ribag must be confirmed by histological
examination of tumour biopsy samples or by surgreslection tissue samples. Newer tissue
diagnosis techniques, for example immunohistocheyisre currently been used to better
characterize tissues by use of proliferative markeg. Ki-67 and MiB and glial tissue markers
e.g. GFAP or glial fibrillary acid protein, S-10hch vimentin with neuronal markers eg
synaptophysin and neuron specific enolase. Menmgsgo are positive for EMA or epithelial
membrane antigen and primary CNS lymphomas for Cdgkers.

Spontaneous (or steroid-induced) disappearanasiairis is classic to primary CNS lymphomas,
hence the term ‘ghost’ tumours. Thus a biopsy ghbeltaken before commencing any steroids.

80-90% is malignant large diffuse B cell lymphoftas

2.4 TREATMENT

Initial therapy is symptom based and usually ineslthe use of steroids and anticonvulsant
medication with dexamethasone preferred as theoidteof choice due to its superior
glucocorticoid effect and less mineralcorticoideetf The American Academy of Neurology
issued a position statement in May 2008commending avoidance of prophylactic
anticonvulsants in patients who have newly diagddsain tumours and who have never had a
seizure’

Most patients will undergo a surgical procedure daagnostic and treatment purposes. Low
grade tumours grow very slowly and regular monitgnvith serial MRI or CT scan images is an
option that can be offered to the patient. If thadur is causing symptoms, is enlarging, or has
signs on the scan that suggests tumour de-diffetent to a higher grade lesion, then the doctor
can suggest a biopsy or surgery to remove the tumiéar patients with malignant brain
tumours, the location of the tumour usually defittes surgical risk. Tumours in eloquent areas
or deep seated tumours convey a higher surgickl fismours that cross the midline eg
lymphomas, butterfly glioblastomas or metastatimdurs also convey a high surgical risk and

the only option would be CT guided biopsy only. gaons may elect to perform cerebral
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angiography and have the patient undergo tumourobkmaltion before surgical resection to
decrease bleeding complications eg in large cotyexéningiomas.

For individuals with malignant brain tumours, hisggical type of tumour and the age at
presentation are strong prognostic factorén addition, grade of the tumour, extent of lesion
resection, tumour location, administration of rakevapy for high grade tumours and some
chemotherapy protocols have been consistently dinkigh better overall survival rates in both

population registry and clinical trial dafta.

Postsurgical treatments include focused externaimber stereotactic radiation therapy for
symptomatic tumours that cannot be resected or umnthat are incompletely resected eg
parasagittal or cavernous sinus meningiomas, recutumours or highly aggressive tumours.
Chemotherapy can also be offered eg temozolomi@®, rocarbazine/lomustine/vincristine)
regimen for GBM and anaplastic astrocytomas. Faphkastic oligodendrogliomas with the

1p19q co-deletion, the preferred regimen is PC\egilefore or after radiotherapy.

Mwang'ombe et al found 15 patients with high grgtlema alive after 24 months and that 20%
had undergone biopsy and radiotherapy, 7% debuliirnge tumour only, 20% debulking and
radiotherapy, 26.5% total excision and 26.5% tesalision and radiotherapy. This suggests that
total excision of the tumour may be associated wihter long term outcomes especially in
combination with radiotherapy.
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CHAPTER THREE: STUDY RATIONALE

3.0 JUSTIFICATION OF THE STUDY

The clinical presentation of a primary brain tumoan impact on diagnosis and hence treatment
and prognosis. In addition to this, the radiolobisgesentation of brain tumours also impacts
diagnosis and there is uncertainty over what rogiichl types of tumour are present in Kenya.
The last descriptive study done on the neuroepidlegy of brain tumours was in 2005 by
Mwang'ombe et al. This was before the current adgarent in neurosurgery resident training in
Kenya with the introduction of the Masters in Nesugery training at the University of Nairobi

in 2006. In addition, no study has reported itslifigs in a way that relates clinical presentation,

to radiological and histological findings in patismged 13 years and above.

The information from this study will be used to rfora blueprint on which to perform other
descriptive epidemiological studies of brain tunsour Kenya and elsewhere that is crucial in
understanding brain tumour behaviour and to aithiloring various targeted therapies and to

prognosticate various brain tumour presentations.

The three-year period has been chosen because Eddds department has been attempting to
computerize all patient medical records over th& faw years. The process is not yet complete.
These records will form the backbone of future aesle and this study will go some way in
indirectly auditing the quality of this digital rexs.

3.1 RESEARCH QUESTION
What are the characteristics of brain tumours itiepés aged 13 years and above presenting at

Kenyatta National Hospital?
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3.2 STUDY OBJECTIVES.

3.2.1 The Primary Obijective
To describe the pattern of brain tumours in pasieitove the age of 13 years presenting at the

Kenyatta National Hospital

3.2.2 Specific Objectives
I.  To describe the clinical syndromes of brain tumanngatients above the age of 13 years
presenting at the Kenyatta National Hospital.
Il.  To describe the radiological features of brain tusscamongst patients above the age of
13 years presenting at the Kenyatta National Hakpit
lll.  To determine the histological types of brain tunsoarpatients above the age of 13 years
presentingat the Kenya National Hospital.
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CHAPTER FOUR: METHODS

4.0 STUDY SETTING

This study was conducted in the following unit&ahyatta National Hospital:

All wards in KNH with brain tumour patients admdtaend operated on.
Neurosurgical outpatient clinic no 24 where mosiguéis are admitted to wards from.
Main intensive care unit KNH where patients go popsratively.

Main theatre no 9.

Pathology department KNH.

o gk w DN RE

Records department KNH.

4.1 STUDY POPULATION
All patients with suspected brain tumours admitééd<NH from January 2012 to December

2014 formed the study population.
The inclusion criteria for study subjects were:

1. Patients aged 13 years and older with brain tumours

2. Patient with the relevant imaging studies doneiagmbse the brain tumour.

3. Patient had tumour debulking or excision surgerygomed for suspected brain tumour.
4

. Patient whose histopathology report is availablé signed by a pathologist.

The exclusion criteria for the study were:
1. Patients lacking a histological diagnosis of themour will be excluded from the study.
2. Patients who lack the relevant radiological ingeibns for the diagnosis of the brain
tumour.

3. All patients younger than 13 years at the timedvhission.
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4.2 STUDY DESIGN
This was a descriptive cross-sectional study. Dmtaclinical syndromes, radiological and

histological diagnosis were collected.

4.3 SAMPLING

4.3.1 Sampling procedure
Clustered random sampling was used to select thplsaThe clusters selected were the 3 years:
2012, 2013, and 2014. All patients with suspecteadnbtumours admitted at KNH during the
period of the study and who met the inclusion datevere randomly selected until the required

sample size was reached.

4.3.2 Sampling Size Determination

The desired sample size was calculated using theuta;

pPA-p)

e2

Where:
np= sample to be selected before the finite poputatmrrection is used
p =Proportion of interest. This will be given by0.

e=Required size of standard error. This will be2gi®.07

The proportion of 0.80 was obtained from a retroipe study performed at the Kenyatta
National Hospital between 1983 and 1994 Mwang'ombe et al which found that gliomas
represented 45.8% of primary brain tumours andrietingiomas were the next most common
tumours at 34.4%° The required size of the standard error of 0.0 sedected so that the 95%

confidence interval will be no wider than the startberror of +/- 0.07.

Thus our sample size became 33. Since the samplelraen from a finite population, the finite

population correction was used.
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n, N
Ny + (N -1)

Where:
np= sample to be selected before the finite poputatmrrection is used
N =Total population size given by 73 in each y&wer the three years the total
is 219.
The sample was thus 23. An increment of 20% was ialsluded in the sample size so as to
account for missing data and interaction betweerctasters .Thus the total sample size became

28 people within each cluster.

A consistent number of records within each clustere selected to account for the lack of the
interclass correlation coefficient and variatiorthin and between the clusters. This means that
we targeted to collect 28 records at random froohegear to get a total of 84 over the three

years.

4.4 STUDY PROCEDURES

A list of records of all patients fitting the inglon criteria in the study period were obtained
from the records department. After this, the lisisvgeparated into the three years (clusters) from
which a list of 28 records for each year were getbthrough random sampling. The inpatient
records of these patients were obtained and uspdpwolate the fields in the data collection tool.
Any missing data was supplemented by linking witttadheld in other departments such as

outpatient clinics, ICU department, admission wamd the pathology department.

We anticipated that clinical presentation data walected on admission to ward 4C, the
primary neurosurgical ward in Kenyatta National pitel and other relevant wards that the
patients could have been admitted to due to vaneasons. Radiological data from MRI brain
and/or CT head scan images was also collected fratent records. Finally, histological data
was captured from the post-operative examinationspécimens in the KNH pathology
department. Data collection was performed by thengry investigator on this study and
captured in the data collection tool (Appendix 1).
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4.5 DATA MANAGEMENT AND ANALYSIS

All data collected using the data collection toahswentered into the Statistical Package for
Social Scientists (SPSS USA Inc) Version 16.0. ddta was anonymized. Each record was
assigned a unique identifier at the time of datayeio maintain patient confidentiality. Data was
checked for consistency and errors and any issesdved before the data was cleaned and

readied for analysis.

Descriptive analysis was made of the data. The gmgnoutcomes were a description of the
clinical syndromes, radiological features and higgwal types of primary brain tumours in

patients aged 13 years and more presenting asdhgalkta National Hospital. This was to be
presented in prose and through bar graphs anchpréesc We performed tests of association (chi-
square or Fischer’'s exact test) where possiblexfoee the relationship between the three
features and death and other functional outcomesendipplicable. Significant associations were

explored further using logistic regression.

28



CHAPTER FIVE: ETHICAL CONSIDERATIONS

5.0 DECLARATION OF HELSINKI
The investigator ensured that this study was caedua full conformity with the current

revision of the Declaration of Helsinki in termspatient confidentiality and respect.

5.1 ETHICS COMMITTEE APPROVAL
Permission to carry out the study was obtained ftioenKenyatta National Hospital Ethical and
Research Committee and no study procedures comuhdmefere this permission had been

received.

5.2 PATIENT CONFIDENTIALITY

Because the study was a descriptive cross sectgtndl based on de-identified patient data,
informed consent was not required from individualignts once ethical approval was received.
However, the investigator ensured that the paseptivacy was maintained. No data obtained
from this study will be used for any other purposiger than meeting the objectives stated in this
proposal. The data collection tool was stored s#gun a lockable cabinet in the department of
surgery. All data was anonymized and de-identifieth a unique study identification number
assigned to each record. Only the principal ingestir and data manager had access to the

information collected. Data entered into SPSS vegt ln a password protected computer.

5.3 DISCLOSURE OF INFORMATION
In order to allow the use of the information dedveom this study, the investigator understands
that he has the obligation to provide completeltesund all data generated from this study to the

department of Surgery University of Nairobi and KiNHorder to aid in policy change.
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CHAPTER SIX: RESULTS

This study collected data from 152 patients over study period. A descriptive analysis was
done on the age, sex, occupation, ethnicity, dinipresentation, GCS at presentation,
radiological features of the brain tumour, priostbry of brain or other tumour in the family and

the histopathology tumour type.

6.1 AGE ASSESMENT OF ALL BRAIN TUMOURS
The patients had a mean age of 40.63 years withnalard deviation of 15.36. The ages ranged
from 13 years to 70 years. The table generally sheamall peak at around 20 years of age with

a larger peak at 40 years of age then two smadiakpat 50 and 60 years of age.

Age Distribution of the Patient

15

Frequency

10

T
0] 20 40 60 80
Age in years

Figure 1: Histogram of age distribution of patients
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6.2 SEX PREPONDERANCE IN ALL BRAIN TUMOURS

The sample had 61 male cases, constituting 40.18%eo patients and 91 female cases,
constituting 59.87% of the patients in adult pasebetween the ages of 13 years and above
presenting at KNH from January 2012 to December2Uhe male to female ratio was 1:1.49.

Table 1: Patient distribution by gender

Frequency Percentage

Male 91 59.87

Patient Gender Distribution

Frequency of patients
40 60 80 00
| | | |

20
!

Male Female
Gender of Patient

Figure 2: Bar chart of patient gender distribution
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6.3 OCCUPATION DISTRIBUTION
Most of the patients were housewives, farmers,nassimen or students. Most of the farmers

were female. The table below shows the respedistebutions.

Table 2: Patient distribution by occupation

Frequency Percent Mean Age Male Percentages
Housewives 33 21.71 45.60 0%
Farmer 44 28.95 50.63 47.73%
Teacher 4 2.63 46.75 50%
Businessperson 26 17.11 39.38 46.15%
Student 24 15.79 16.63 62.50%
Casual worker 6 3.95 435 83.33%
Unemployed 7 4.61 35.57 28.57%
Driver 1 0.66 31 0%
Police officer 1 0.66 49 100%
Tailor 1 0.66 35 0%
Civil Servant 2 1.32 40 50%
Clerk 1 0.66 50 0%
Cook 2 1.32 39 100%
Total 152 100
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6.4 ETHNICITY
A majority of patients were Kikuyu with 53.29% (r81) with Kamba being 13.82% (n=21).
These were followed by the Ameru, Kisii and the Letbnic communities. The distribution is

shown in table 4 below.

Table 3: Patient distribution by ethnicity

Frequency Percent

Kikuyu 81 53.29
Luhya 4 2.63
Luo 10 6.58
Kalenjin 3 1.97
Kamba 21 13.82
Kisii 12 7.89
Maasai 3 1.97
Ameru 13 8.55
Mijikenda 1 0.66
Embu 2 1.32
Mbeere 1 0.66
Taita 1 0.66
Total 152 100
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6.5 CLINICAL PRESENTATION OF BRAIN TUMOURS
An overwhelming majority patients experienced headaor vomiting 96.05 %( n= 146). Only 6
patients did not experience any headache or vognifirdetailed breakdown of all the symptoms

is shown in table 4.

Table 4: Patient distribution by symptoms and signs

Symptom Frequency(Percentage) N=152

Headache and vomiting 146(96.05%)

Seizures 41(26.97%)
Speech deficit 23(15.13%)
Visual deficit 114(75.00%)

Cranial nerve deficits 32(21.05%)

Motor deficits 70(46.05%)
Sensory deficits 33(21.71%)
Cerebellar signs 27(17.76%)
Confusion 55(36.18%)
Cognitive deficits 40(26.32%)
Incontinence 18(11.84%)
Hormone imbalance 19(12.50%)

Other common brain tumour signs and symptoms weneal deficits (75%, n= 114), motor
deficits (46.5%, n= 70), confusion (36.18%, n=58¢jzures (26.97%, n=41) and cognitive
deficits (26.32%, n=40).

6.6 HISTORY OF BRAIN OR ANY OTHER TUMOUR IN THE FAMY
An overwhelming majority patients did not have gumgvious history of brain tumour 98.68 %
(n= 150). Only 2 patients had any previous histofya brain tumour representing 1.31%.

Similarly, all patients had no previous history affy other tumour.
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Table 5: Patient distribution by history of brain tumour

Frequency Percent

Yes 2 1.31
No 150 98.68
Total 152 100

Only 1.31% of all the brain tumours presenting BtHKhad a previous brain tumour or any other

tumour reported in the family.

6.7 GLASGOW COMA SCALE EVALUATION

The patients had a median Glasgow coma scale (6CE). The least GCS recorded was 5
while the highest was 15. The least GCS recordedfde patients was 7 while that for female
patients was 5. Both genders had a GCS of 15 redasd the highest.

6.8 TYPE OF IMAGING DONE FOR DIAGNOSIS
In most of the patients both MRI brain and CT heeains were conducted with a proportion of
58.55% (n= 89). CT scans were done in 34.87% (=pa8ents while the rest had only MRI

brain scans done.

Table 6: Patient distribution by type of imaging done for diagnosis

Frequency Percent

MRI 10 6.58
CT Scan 53 34.87
MRI and CT scan 89 58.55
Total 152 100
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6.9 RADIOLOGICAL LOCATION OF TUMOUR
With regards to the type of the radiology, a lapgeportion of the tumours were supratentorial at
80.26% (n=122) with the infratentorial compartmexdcounting for 19.74%. Infratentorial

tumours occurred at a younger age compared to tempoaial tumours.

Table 7: Patient distribution by radiological location of tumour

Frequency Percent Mean age Male mean proportion

Supratentorial 122 80.26 42.13 39.34(48)
Infratentorial 30 19.74 34.53 43.33(13)
Total 152 100

6.10 HISTOPATHOLOGY TYPE OF THE TUMOUR

Meningiomas (41.4%, n=63) and gliomas (26.3%, n=atgpunted for the majority of the brain
tumours at 67.7%. A detailed distribution of thstbpathology tumour type is shown in the table
below. Fifteen of the 152 tumours were pituitargm@amas comprising 9.86% of all the tumours
analyzed, a classification not considered by theQMiassification of primary brain tumours

and will be analyzed separately.

Of the 15 pituitary adenoma patients, 7 (46.67%jewmale while 8 (53.33%) were female.
These pituitary adenomas had a GCS of 15.
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Table 8: Patient distribution by histopathology

Frequency Percent

Pilocytic astrocytoma
PXA

Diffuse fibrillary astrocytoma
Anaplastic astrocytoma
Glioblastoma
Oligodendroglioma
Ependymal tumours
Choroid plexus tumours
Pineacytoma
Desmoplastic/nodular medulloblastoma
Menigothelial
Fibroblastic
Transitional
Psammomatous
Atypical

Germinoma
Craniopharyngioma
Schwanomma
Metastatic tumour
Ganglioglioma

Central neurocytoma
Hemanglioblastoma

Total

3 2.19
1 0.73
4 2.92
4 2.92
22 16.06
2 1.46
3 2.19
1 0.73
1 0.73
5 3.65
25 18.25
12 8.76
20 14.60
4 2.92
2 1.46
1 0.73
9 6.57
4 2.92
7 5.11
1 0.73
3 2.19
3 2.19
137 100
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Mean age(SD)

Male Proportions (n)

Pilocytic astrocytoma 21.67(7.23) 100%(3)
PXA 15(-) 100%(1)
Diffuse fibrillary astrocytoma 22.25(11.59)  25%(1)
Anaplastic astrocytoma 40.5(18.79) 0%(0)
Glioblastoma 48.36(13.19) 63.64%(14)
Oligodendroglioma 46.5(0.70) 50%(1)
Ependymal tumours 18.33(5.77) 66.67%(2)
Choroid plexus tumours 64(-) 0%(0)
Pineacytoma 24(-) 0%(0)
Desmoplastic/nodular medulloblastoma 19.4(6.27) 60%(3)
Menigothelial 41.88(12.30) 20%(5)
Fibroblastic 49.58(9.58) 33.33%(4)
Transitional 46.5(13.73) 20%(4)
Psammomatous 31(10.68) 100%(4)
Atypical 37(25.46) 100%(2)
Germinoma 45(-) 0%(0)
Craniopharyngioma 28.44(16.14) 66.67%(6)
Schwanomma 44.25(16.96) 25%(1)
Metastatic tumour 48.71(12.16)  57.14%(4)
Ganglioglioma 43(-) 100%(1)
Central neurocytoma 26.67(8.33) 33.33%(1)

Hemanglioblastoma

40.33(13.32)

33.33%(1)

Glioblastomas comprised of 55% (n=22) of all nepitteelial tumours. It was followed by the
pilocytic astrocytoma (n=3) and ependymal tumouns3j at 7.5%. PXA (pleomorphic
astrocytoma) and ganglioglioma were the least aealyneuroepithelial tumours at 2.5 %( n=1)

of all neuroepithelial tumours.
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Amongst the 63 meningiomas analyzed, the meningatheriety was the most common at
39.68 %( n=25) followed by the transitional varietty31.74 %( n=20). These were followed by
the fibroblastic type at 19.04 %( n=12) and psamiatouns variety at 6.34 %( n=4). The atypical
meningiomas were the least seen meningiomas atg(h~2).

Other tumours that were analyzed were the cranigpggomas at 5.92% (n=9), metastatic
lesions at 4.6% (n=7), medulloblastomas at 3.28%b)iand Schwannomas at 4.63 %( n=4).

6.11 MENINGIOMA EVALUATION

Sixty three patients had meningiomas. Of these(74819%) patients were female while 15
(23.81%) were male with a male to female (M: Fjoraf 1:3.2. Additionally, these patients had
a mean age of 43.97 +/-13.07 whilst ranging from t@669 years. The median GCS at
presentation in our study for meningiomas was 15/15

In terms of radiological location of the meningisnéhe most common site were the sphenoid
wing meningiomas (8.55%, n=13) followed by the cexity meningiomas (7.24%, n=11) with

the planum sphenoidale (0.66%, n=1) been the ravddype of meningioma seen.

Table 9: Patient distribution by meningioma evaluation

Frequency Percent

No meningioma 89 58.55
Convexity 11 17.46
Sphenoid wing 13 20.63
Tuberculum sellae 4 6.35
Parasaggital 5 7.94
Tentorial 4 6.35
Foramen magnum 2 3.17
Petroclival 4 6.35
Parafalcine 7 11.11
Intraventricular 3 4.76
Cavernous 2 3.17
Clinoidal 2 3.17

39



Planum sphenoidale 1 1.58

Olfactory groove 2 3.17
CPA meningioma 3 4.76
Total 152 100

6.12 GLIOMAS

Forty patients had gliomas. Of these, 23 (57.50&t)epts were male while 17 (42.50%) were
female with a male to female ratio (M: F) of 1.35=Lrthermore, they recorded a median GCS
of 15/15.Additionally, these patients had a meam @g39.65 +/-16.96 whilst ranging from 13 to

70 years.

Gliomas tended to most commonly occur in the froldbe (32.5%, n=13) followed by the
temporal region (22.5%, n=9) and were least comynfmind in the brainstem, cerebellum and

intraventricular region at 7.5%.

Table 10: Patient distribution by glioma type

Frequency Percent

No Glioma 112 73.68
Frontal 13 32.5
Parietal 5 12.5
Temporal 9 22.5
Brainstem 3 7.5
Basal Ganglia 4 10
Cerebellar 3 7.5
Intraventricular 3 7.5
Total 152 100

6.13 MEASURES OF ASSOCIATION
In this analysis, chi-square test was to done tyae the relationships between the different

variables. In this test, a 95% confidence level assimed.
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Age and Meningioma

There was a statistically significant relationshiygtween age and the occurrence of a
meningioma with a p-value of 0.007 and a PearsonSghare value of 12.0803(3 degree of

freedom).

Table 11: contingency table on age and meningioma

Meningioma
Age group No Yes Total
13-<25 21 6 27
25-<40 31 17 48
40-<55 17 27 44
55-<70 20 13 33
Total @ 89 63 152

Age and Glioma

Age had no statistically significant relationshigtiwthe occurrence of a glioma. A chi-square
test yielded a value of 0.7285 (3 degree of freedamad p-value of 0.859.

Table 12: Contingency table on age and glioma

Glioma
Age group No Yes Total
13-<25 19 8 27
25-<40 36 12 48
40-<55 34 10 44
55-<70 23 10 33
Total 112 40 152
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Gender and meningioma

There was a statistically significant relationshiptween the gender of the patient and the

occurrence of a meningioma. A p-value of 0.001 wedded by the chi-square test and a

Pearson Chi-Square value of 11.9305(1 degree eddm).

Table 13: Contingency table on sex and meningioma

Gender
Male
Female

Total

Gender and glioma

Meningioma

No
46
43
89

Yes
15
48
63

Total
61
91
152

There was a statistically significant relationslaptween the gender of the patient and the

occurrence of a glioma. A p-value of 0.009 wasdeadl by the chi-square test and a Pearson Chi-

Square value of 6.8159(1 degree of freedom).

Table 14: Contingency table on sex and glioma

Gender
Male
Female

Total

Glioma
No

38

74

112

Yes
23
17
40

Total
61
91
152
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CHAPTER SEVEN: DISCUSSION

Incidence of brain tumours is related to age, whté@ highest incidence rates overall being in
older men and women according various publishedasgidemiological studies. In contrast to
most tumour types, however, brain tumours occuatikaly frequently across all age groups,
including children, teenagers and young adult@unstudy which was done in patients aged 13
years and above, the mean age of occurrence of tuiaiours was 40.63 years with a standard
deviation of 15.36. The age range was from 13-7&syeThis is in contrast to one published

study which found an average age of presentatidmaih tumours of 59 years overall.

There was a statistically significant relationshiygtween age and the occurrence of a
meningioma with a p-value of 0.007 and a PearsorS@hare value of 12.0803 (3 degree of
freedom). These findings are consistent with phlis literature where age is a known risk
factor of meningioma due to the summation of ottt factors including radiation exposure
and environmental agents that interact with inheigemetic factors leading to meningioma

formation®

Age had no statistically significant relationshigtiwthe occurrence of a glioma. A chi-square
test yielded a value of 0.7285 (3 degree of freedand p-value of 0.859. This finding in our

study could be attributed to the high crossovechofdhood gliomas, which are the commonest
tumours in childhood, into our study populationofiarour study it was noted that meningiomas
occurred at a mean age of 43.97 years while glicam&9.65 years. According to one western
study, they quoted a mean age of 64 years and &6 Yer glioblastoma and meningiomas

respectively’

From the histogram it was noted that there wasgetgeak at 40 years of age with three smaller
peaks at 20 years, 50 years and 60 years. Thegeedigienerally depict a younger age of
occurrence of brain tumours from our study when gared to data obtained from the Australian
Institute of Health and Welfafewhere it was found that the average age of braitcera
diagnosis was 58.7 years in Australia.
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In our local set up, the prevalence and inciderfderain tumours seems to be more common in
younger age groups. Overall, from other studiesedonthe Western world the median age of
onset for brain tumours is 59 yrs, and the medges &f onset for glioblastoma and meningioma
are 64 and 65, respectively from published liteatuAs with other types of cancer, the
increased incidence of most types of brain tumeuts increasing age has been postulated in
literature to be due to length of exposure requidneoplastic transformation, the need for
genetic alterations to take effect prior to ortdetlinical disease, or due to diminished immune
surveillancé?® Interestingly, there has been noted in literatarbe a decline in the incidence of
glioblastoma and astrocytoma among those patieges 85 and older Oligodendrogliomas
and ependymomas have been found to peak in midgke im one stud$in our study,
oligodendroglioma mean age was 46.5 years, epenhgnat 18.33 years, metastatic tumours at
48.71 years and GBM at 48.36 years. These findimgs show that metastatic and GBM tend to
occur at a slightly younger age group in our sedgpcompared to Western world published
studies as indicated above while ependymomas @aicaryounger age group in comparison to
those studies. Oligodendroglioma tend to occur6ad 4ears which is consistent with published
literature quoted above.

In our study we found a total of 61 male adults.1806) and 91 female adults (59.87%)
presenting with brain tumours in KNH between Jap#¥12 and December 2014. This figures
represented an M: F ratio of 1:1.49 across allgygfeadult brain tumours. It is well documented
in literature that primary malignant brain tumoarsd gliomas are more common in men while
meningiomas are more common in women with a 2d.fadim a local study done by Kanja and
Mwang’'ombe on meningiomas in KNH. In our study, Md- ratio for gliomas was 1.35:1 with

an age range of 13-70 years whereas for meningiovaasM:F ratio of 1:3.2 with an age range
of 16-69 years showing gliomas were more commamen and meningiomas more common in
women. Meningiomas constituted 45.99% of all trerbtumours analyzed in our study and this
might explain the higher percentage of females gmtsg with brain tumours overall in our

study. Males were more affected by gliomas with alemto female ratio of 1.4:1 in the

Mwang'ombe et al. study in 20d%/hose findings are replicated in our study.

Farmers (28.95%, n=44) and housewives (21.71%, n=®Bnprised the most common
occupation to present with brain tumours duringstugly period. Agriculture is the backbone of
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the Kenyan economy. Nairobi County, where KNH themreferral hospital in Kenya is located
is surrounded by rich agricultural lands. Mostlo# tnhabitants are farmers and the reason more
of them are seen is because of accessibility to KaNHI the ability to pay for the neurosurgical
services. The high number of housewives seen doellthe spouses of these farmers from the
surrounding rich agricultural areas whose husbaatsbe able to pay for the services and also
ease of accessibility to Nairobi by road. K Ohtd anlleagues (2005) studied the importance of
geographical proximity and an efficient road syst@sna key predictor of prompt and efficient
access to specialized neurosurgical services imagankse populatidfi. It could also be
postulated that neurosurgical patients who comen fiar flung areas generally seek help from
local doctors or herbalists and are unable to trivBlairobi due to financial constraints that are
compounded by lack of efficient transport or roadwork. Also the other referral hospital in
Kenya situated in Eldoret County is taking up tlklof cases from the western region and this
could explain the low rates of ethnic communitiesnf that region presenting in KNH for
neurosurgical care. The main concern are whereriatirom the coastal communities and the
northern frontier districts are seeking neuroswaiggervices due to the very low numbers been

seen in KNH which should be the their nearest rafeentre geographically.

Global age-standardized mortality rate for PMBT2i8 for males and 2.0 for females per
100,000, and estimated mortality is higher in depetl countries than in less developed
countries. This could be attributed to a variety of factamsluding late diagnosis of brain

tumours, poor access to quality neurosurgical sesvifor diagnosis and few neurosurgical
specialists available in the developing countrieisis can also explain why particular ethnic
groups who are not farmers inhabiting the arid amni-arid regions plus the coastal
communities were seen less in KNH as comparedadie raffluent ethnic groups who practice
commercial farming in nearby geographical regionsaunties. Thus the socioeconomic status
of the populace combined with ease of access tme¢leosurgical referral centres has a direct

effect on the overall management of brain tumours.

In our study the majority of patients analyzed wkrneuyu with 53.29% (n= 81) with Kamba
being 13.82% (n=21). The higher rates of ethniculik could be attributed to the fact that they
are mainly farmers and come from richer agricultiaads surrounding Nairobi where KNH is

located. The Kamba ethnic community come from ho#tied drier areas also surrounding
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Nairobi County which are less affluent and thus plagents with brain tumours in those areas
might not afford to travel to KNH for neurosurgiczdre. Kisii (7.89%, n=12) and the Ameru
(8.55%, 13) people were also seen more frequently lrain tumours in KNH and they are
known to be commercial farmers and business peojite the ability to access neurosurgical

care although they come from far off regions froairbi County.

It has also been reported in other studies thabmegvith the highest reported rates of malignant
brain tumours e.g. Northern Europe, the US whiteutetion, and Israel with rates of 11 to 20
per 100,000 people, generally have more accesaiidedeveloped medical care and access to
specialized neurosurgical services than areas twgHower rates e.g. India and the Philippines
with rates of 2-4 per 100,000 peoplelowever, some of the variations seen may sugghsic
differences in inherited susceptibility or cultural geographic differences in risk fact8rs.
Among the most consistent findings in literaturetba epidemiology of brain tumours is the
difference in incidence rates between genders;ngi® are more common in men and
meningiomas more common in woni®and this finding was also replicated in our stadywas

shown above.

In terms of clinical presentation, headache, naaseavomiting (96.5%, n=146) was the most
common clinical symptom finding. This is associateth mass effect attributed to the brain
tumour that necessitates the patient to be refaoddNH for specialised neurosurgical care.
Other common presentations were visual deficit4,78=114), motor deficits (46.5%, 70),

confusion (36.18%, n=55), seizures (26.97%, 41) ewghitive deficits (26.32%, n=40). This

could be attributed to direct effect on criticalaior areas by the tumour, mass effect,
leptomeningeal spread and compromise of vascutaw flo these areas. The known and
published fact is that lower-grade glial tumoursl anost meningiomas have a more indolent
course that may persist over years, whereas the raggressive tumours (e.g., anaplastic
oligodendrogliomas, anaplastic astrocytomas, ghstolma multiforme) may have a rapid onset

of neurologic decline.

Only 1.13% of all the brain tumours presenting &tHin our current brain tumour study had a
previous brain tumour or any other tumour reportethe family. About 5% of brain tumours
may be linked to hereditary genetic factors or domas, including Li-Fraumeni

syndrome, neurofibromatosis, nevoid basal cellinarna syndrome, tuberous sclerosis, Turcot

46



syndrome, and von Hippéindau disease from various international studsesentists have also
found “clusters” of brain tumours within some faies without a link to these known hereditary
conditions and research is underway to determiaeduse. In particular, optic pathway gliomas
have been linked to in NF£ Studies of various syndromes, familial aggregasind linkage and
mutagen sensitivity in adults suggest genetic figukty to gliomas although the mechanisms
are not cleat® People with certain mutations in the NF2 gene haveubstantial risk of
developing schwannoma, ependymomas and meningidiigls. dose ionizing radiation is an
established risk factor for meningiomas. Howeveajrbtumours aggregate in families and this
may be as a result of multifactorial inheritanceevehgenetic factors determine the degree of risk

from exposure to exogenous environmental factoch as irradiatiort®

In our study sixty three patients had meningion@fsthese, 48 (76.19%) patients were female
while 15 (23.81%) were male with a male to femde F) ratio of 1:3.2. Additionally, these
patients in our study had a mean age of 43.97 H71®&hilst ranging from 16 to 69 years. In a
local study done by Kanja and Mwang’ombe on thetology and clinical pattern of
meningiomas at KNH, they found a mean age for nggoimas at 42.6 years and an M: F ratio of
1:2. In our study there was a statistically sigrafit relationship between the gender of the
patient and the occurrence of a meningioma. A pevalf 0.001 was yielded by the chi-square
test and a Pearson Chi-Square value of 11.930%kd®f freedom). This finding is in keeping
with most international studies including our ovatdl study by Kanja and Mwang’ombe that

found an M: F ratio of 1:2 for meningiomas at KNH.

In terms of radiological location of the meningi@snéhe most common site were the sphenoid
wing meningiomas (8.55%, n=13) followed by the cexity meningiomas (7.24%, n=11) with

the planum sphenoidale (0.66%, n=1) been the ratdgty/pe of meningioma seen. There was a
high percentage of patients in our study presentiifp visual symptoms which could be

attributed to the high occurrence of anterior skalse meningiomas at 38.09 %( n=24), sellar
suprasellar lesions 6.57 %( n=9) and pituitary adeas at 9.86 %( n=15). This can have a big
implication in terms of post operative quality delwith a considerable number of patients not

regaining their sight.

In our study forty patients had gliomas. Of the®®,(57.50%) patients were male while 17

(42.50%) were female with a male to female ratio AY1of 1.35:1. Additionally, these patients
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had a mean age of 39.65 +/-16.96 whilst ranginmnfi@® to 70 years. Generally, gliomas tended
to occur at a younger age than meningiomas in ewps This was however postulated to be due

to the higher rates of crossover of childhood ghsrmto our study population.

There was a statistically significant relationslaptween the gender of the patient and the
occurrence of a glioma. A p-value of 0.009 wasdeadl by the chi-square test and a Pearson Chi-
Square value of 6.8159(1 degree of freedom). Glgtead to occur more commonly in males

than females according to most published studieksasissed earlier.

Gliomas tended to most commonly occur in the froldhe (32.5%, n=13) followed by the
temporal region (22.5%, n=9) and were least comynfmind in the brainstem, cerebellum and
intraventricular region at 7.5%. This is consisteth most international studies whereby the
frontal lobe is the commonest location due to ighér brain matter volume according to Suuvi
L et al 2007 where he found that 87% of adult glsnwere in the cerebral lobes and the frontal
lobe was the most common site at 40% followed lytédmporal lobe at 29% and the parietal
lobe at 14%. In our study we got a higher percentagcerebellar astrocytoma compared to the
Suuvi et al study at 7.5% versus 1.5% respectively.

Meningiomas (41.44%, n=63) and gliomas (26.31%,0)=akcounted for the majority of the
brain tumours at 67.7%. Fifteen of the 152 tumouege pituitary adenoma comprising 9.86% of
all the tumours analyzed, a classification not aered by the WHO classification of primary
brain tumours 2007 version and will be analyzedassely. In the United States, 70,000 new
cases of primary malignant and benign brain and @M®urs are diagnosed each year; 31% of
these tumours are gliomas and 37% are meningioriras: local study by Boore et'they
found a percentage 40.8% to be meningiomas anangbioat 26.8%. Our findings strongly
correlated with this local Boore et al study. IretMwang'ombe et &l *° study done
retrospectively from 1983-1994, they found a memnta rate of 34.4% and a glioma rate of

45.8% which did not correlate with our current stud

Glioblastomas comprised of 55% (n=22) of all nepitteelial tumours which is consistent with
most local and international studies. It was fokawby the pilocytic astrocytoma (n=3) and
ependymal tumours (n=3) at 7.5%. PXA (pleomorplsicaeytoma) and ganglioglioma were the

least prevalent neuroepithelial tumours at 2.5 &{)nn our study. In the Mwang’ombe et al
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study done in 2005 metastatic lesions accounted for 2.8% of allrbtamours whereas in our
study it accounts for 2.8% showing a greater degfemetastatic brain lesion diagnosis and
operation. These patients with metastatic brairouuns are been diagnosed early enough thereby
facilitating early intervention surgically for tumrs that were previously not amenable to

surgery due to amongst other things a low perfoceatore in the earlier years.

Amongst the 63 meningiomas analyzed, the meningatheriety was the most common at
39.68 %( n=25) followed by the transitional varietty31.74 %( n=20). These were followed by
the fibroblastic type at 19.04 %( n=12) and psamiatouns variety at 6.34 %( n=4). The atypical
meningiomas were the least seen meningiomas at &l nh=2). Other tumours that were
analyzed were the craniopharyngiomas at 5.92% (naftastatic lesions at 4.6% (n=7),
medulloblastomas at 3.28% (n=5) and Schwanomma3at%( n=4).

The Central Brain Tumour Registry of the Unitedt&a CBTRUS, in its report for the period
2005-2009 reported an overall incidence rate o82fer 100,000 adults aged above 20 years.
The distribution of these primary brain tumours &ife was reported to be 35.2% in the
meninges, 15.3% sellar-suprasellar region, 8.9%enfrontal lobes, 6.6% temporal lobe, 4.3%
parietal lobe, 1.2% occipital lobe, 1.2% intraveniiar, 1.6% brainstem, 6.9% involving the

cranial nerves, 2.8% cerebellum, 0.4% pineal regiwh9.7% other brafn

In the USA, according to the CBTRUS 2005, the thstion of tumours by histology was
gliomas at 29%, meningiomas 35.5%, pituitary tumscatr14.1%, craniopharyngiomas at 0.9%,
and lymphomas at 2.2% and germ cell tumours at OMetably, glioblastomas accounted for
54% of all gliomas followed by diffuse astrocytomas 9.5%. Our local study figures for
glioblastoma, meningioma and glioma correlated wiitts CBTRUS data available. We had
lower rates for diffuse astrocytomas at 2.92% aspared with 9.5% according to the CBTRUS
2005 data available to the general public-.

In a retrospective study performed at the Kenyhlii@ional Hospital between 1983 and 1994,
gliomas were found to be the commonest intracraniaburs (45.8%3’ Meningiomas were the
next common tumours (34.4%). In another study cotetliat the same hospital by Boore et al.,
meningiomas were the most frequently diagnosedyuating for 40.8% (29) of cases, followed

by astrocytomas at 26.8%The difference in findings between these two swidieuld be
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attributed to the fact that, at that particulardimeriod, meningiomas were the most frequent
tumours operated on in KNH and the study used opgeative cytological smear as study
specimens. Males were most affected by gliomas withale to female ratio of 1.4:1n the
Mwang'ombe et al study in 2005 which was consistgttt our current findings

Of the 15 pituitary adenoma patients, 7 (46.67%jewmale while 8 (53.33%) were female.
These pituitary adenomas had a presenting GCS aintisthe most common symptoms were
headache, visual symptoms, endocrine abnormaditidshydrocephalus. M: F ratio was 1:1.14
which is consistent with most international studiesthe CBTRUS 2005, pituitary adenomas
had a prevalence of 14.1% compared to our curtady st 9.86%.

With regards to the type of the radiology, a lapgeportion of the tumours were supratentorial at
80.26% (n=122) with a mean age of 42.13 years thighinfratentorial compartment accounting
for 19.74% with a mean age of 34.53 years. Thidifig is consistent with other published
literature findings that supratentorial brain tumsare commoner in adults than infratentorial
tumours®. Only 15-20% of all intra-axial masses in adutts afratentorial and among them the
most common are the metastatic lesions, hemangiolfes and the meningiomas of the skull
basé®. Infratentorial tumours also tended to occur doweer age group due to cross over of
childhood tumours into our study population. U@ of all intracranial mets seen in adults

are in the posterior fosSa

The average GCS of patients operated on for bramotirs over the three year period under
consideration was 15/15. This information indicathat on average patients with a good
performance scale were operated on and this has sfemvn to directly contribute to better

outcomes post op.

Another important finding is that most patient$8t55% had both an MRI brain and a CT scan
head done compared to 34.87% of the patients wboohly a CT head done prior to surgery.
MRI brain has been found to be useful for betterrabterization of the brain tumour and critical
for surgical planning. CT scan head is used foeeung of patients presenting with signs and
symptoms of brain tumours and only in certain ekoepl circumstances for example due to

cost or in an emergency setup is CT scan used &qgoian for surgery.
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CHAPTER EIGHT: CONCLUSION

Brain tumours are been seen at a younger age in WittHa peak at about 40 years of age for all
brain tumours compared from other western studegscted above. Gliomas are presenting at a
younger age on average when compared to meningiamasr local setup at KNH. This is
likely due to spill over of paediatric astrocyt&slons into our minimum age of consideration in
this study at 13 years which is lower than the mumn age that the CBTRUS use of 20 years.
The western world have high life expectancy rafesiare than 70 years and thus have a larger
pool of elderly patients presenting with brain tureowhen compared to our pool of elderly
patients which is greatly diminished due to love léxpectancy rates. This will have an effect
where the patients presenting with brain tumoursunlocal setup will be younger compared to
the western world

Gliomas are more common in males and meningiomasreare common in females with an
overall ratio of 1:1.49.Meningiomas are the moshown tumour overall at 41.44% compared
with 26.31% for gliomas which is consistent witletBoore et al study locally and CBTRUS
2005-2009.Glioblastoma is the most common astrodwutinour at 55%. It is a WHO grade IV
lesion with known grave prognosis.

Factors such as geographical proximity to KNH amdilability of a source of income from
commercial farming and business people are cleasigent, on further evaluation of the ethnic
and occupational pattern, as a key determinanteafly access to specialized neurosurgical
treatment which has a direct effect on prognosis.

Headache, visual deficits, motor deficits and cemm are the four most common tumour
presentations. Familial brain tumour syndromesusm@mmon in our setup at 2.6% compared
with a worldwide average of 5%.

Meningiomas prevalence still high in our study with male to female ratio of 1. 3.2
Meningiomas are been seen at an older age group @drmepared to gliomas with a mean age of
43.97 yrs and 39.65 years respectively. This howeoald be due to a heavy crossover of
childhood gliomas into our study population makiing mean age to be lower for gliomas
compared to meningiomas. Supratentorial brain tusia@me more common in the adults than

infratentorial tumours as clearly shown in our stud
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A higher rate of metastatic tumours are now beesn smore at 5.11% compared to the

Mwang'ombe et al study done in 2005 at 2.8%. Tloslld be attributed to these patients

presenting early with a good performance scoregad primary tumour control.

Gliomas are commonly located in the frontal lobentthe temporal and then the parietal lobes
and this is consistent with most international &sicnd this can be attributed to the large brain
mass in the frontal lobe Sphenoid wing and conyerieningiomas are the most common

location types for meningiomas

Most patients are having an MRI brain done befqreration due to the superior imaging quality

and better lesion characterisation compared to ¢@h slone. CT scan is been done commonly
for screening and then an MRI brain is requestedébdter tumour characterization and surgical
planning.

Also patients with a good performance score areerlikely to be operated on due to the direct
effect on good outcomes as was shown with an ageB@S of 15/15 for the brain tumours on

average preoperatively.
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CHAPTER NINE: RECOMMENDATIONS

Due to the earlier presentations in brain tumodeogtors and other care givers need to have a
high index of suspicion in order to pick thesedesi up early to enable prompt treatment. This
knowledge should be disseminated early in traisictgool.

A larger prospective study needs to be done so alninate any undue errors or missing record
and to better characterise and device better whgsanaging brain tumours. This study should
ideally consider increasing the minimum age forlaumours to 20 years to avoid the crossover
of childhood tumours that are analyzed. This wilbyide a clearer picture of the patterns of
adult brain tumours to aid in management.

Any unexplained secondary headaches should betigatsl promptly by imaging especially
when associated with vomiting. Screening shouldidree with a CT head with contrast and in
case of any suspicion an MRI brain should be odi&yeaid in further management.

Local studies to be done to clearly outline thesosagliomas are more common in males
consistently in several studies whilst females d@t@ in meningioma occurrence. This should
include genetic study to better advance the cumetibn of targeted therapy for brain tumours.
The government should aim to improve the socioegoostatus of Kenyans and decentralize

neurosurgical care to enable better access tohhealé in general and neurosurgical care.
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APPENDICES

APPENDIX 1: DATA COLLECTION TOOL

Clinical presentation

Please tick yes or no in the space provided. Do not leave any section blank.

Hospital IP Number

Study ID

Age (years)

Sex (Male or Female)

Residence (County)

Occupation

Ethnicity

A: Symptoms and signs

Yes

No

Seizures

Headache, nausea or vomiting

Speech deficits (e.g. aphasia)

Visual disturbance (e.g. double vision or blurrézion)

Cranial nerve deficits (e.g. dysphagia, strabismus)
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Motor deficits

Sensory deficits (e.g. loss of two point discrintioa, stereoagnosia)

Cerebellar signs (e.g. intention tremors, gaitiajax

Abnormal behaviour or confusion

Cognitive deficits (e.g. amnesia)

Stool or urinary incontinence

Hormone imbalance (e.g. amenorrhea, obesity, gatheta)

Period in weeks from the start of the symptoms tes@ntation i

KNH

Section B: History

Is there anyone in the family who has been sick witdied of?

Brain tumour Yes No If yes who?
Any other| Yes No If yes who and which tumour if known?
tumour

Section C: Examination findings:

Glasgow coma scale

ENTER THE TOTAL GLASGOW COMA
SCALE OF THE PATIENT HERE ON
ADMISSION (out of 15)
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Radiological presentation

Type of imaging (MRI, CT scan or both)

Size of lesion (mm) if present

Location: Meningiomas

Select the main aree Convexity, sphenoid wing, tuberculum sellae, dragm sellae

parasagittal; or tentorial or foramen magnum, darquéival or parafalcine or intraventricular

Other (describe, and also say if in multiple regjon

Location: Gliomas

Select the main aree Frontal, parietal, temporal, occipital, brain sfdrasal ganglia, cerebell

or bilateral

Other (describe, and also say if in multiple regjon
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All other tumours

YES

NO

Metastatic

Intraventricular

Sellar or Suprasellar

Pituitary

Other (describe)

Histology

Tumour type

WHO grading
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Research Proposal : Pattern of brain tumours in Kenyatta National Hospital;ita*year cross-sectional study
(P153/03/2015)

This is to inform you that the KNH/UoN-Ethics & Research Committee (KNH/UoN-ERC) has reviewed
and approved your above proposal. The approval periods are 23 April 2015 to 227 April 2016.

This approval is subject to compliance with the following requirements:

)

Only approved documents (informed consents, study instruments, advertising materials etc) will be used.
All changes (amendments, deviations, violations etc) are submitted for review and approval by KNH/UoN
ERC before implementation.

Death and life threatening problems and severe adverse events (SAES) or unexpected adverse events
whether related or unrelated to the study must be reported to the KNH/UoN ERC within 72 hours of
notification.

Any changes, anticipated or otherwise that may increase the risks or affect safety or welfare of study
participants and others or affect the integrity of the research must be reported to KNH/UoN ERC within 72
hours.

Submission of a request for renewal of approval at least 60 days prior to expiry of the approval period.
(Attach a comprehensive progress report to support the renewal).

Clearance for export of biological specimens must be obtained from KNH/UoN-Ethics & Research
Committee for each batch of shipment.

Submission of an executive summary report within 90 days upon completion of the study

This information will form part of the data base that will be consulted in future when processing related
research studies so as to minimize chances of study duplication and/or plagiarism.-

For more details consult the KNH/UoN ERC website www.erc.uonbi.ac.ke
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SECRETARY, KNH/UON-ERC

C.Cc.

The Principal, College of Health Sciences, UoN

The Deputy Director CS, KNH

The Chair, KNH/UoN-ERC

The Dean, School of Medicine, UoN

The Chair, Dept. of Surgery, UoN

Supervisors: Dr. J. Kiboi, Prof. Nimrod J. Mwangembe
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