
INTRODUCTION

Stroke is one of the most leading causes of mortality 
and disability in the world. (1) Many patients are left with 
residual cognitive deficits such as personality disorders, 
depression and memory loss after acute phase of 
stroke (2, 3). Post stroke dementia (PSD) is the second 
most common cause of dementia (4) and one of the 
main causes of dependency in survivors and includes 
any dementia after a stroke, irrespective of its cause (5). 
In Europe and North America, Alzheimer's disease 
predominates over PSD in a 2:1 ratio; in contrast, in 
some Asian countries PSD accounts for almost 50% of 
all dementias (6). Its prevalence ranges from 6 to 32% (7) 
and it has been found to be higher than previously 
expected, and a stroke increases the risk of dementia 4 
to 12 times (8). The diagnosis of PSD is based on the 
patient history, the clinical evaluation and neuroimaging 
(9), and it is   associated with high rates morbidity and 
mortality (2). Then, it is important to determine its risk 

factors. Some demographic, genetic and lesion-related 
radiological factors have been reported to predict 
dementia in stroke patients, but there has not been a 
consensus about them  (10, 11). Realizing the importance 
of research in this filed and lack of any published 
studies  about PSD from Iran , we decided to evaluate 
the prevalence of PSD  and some of  its putative  risk  
factors. To our knowledge, this is the first hospital-
based study among Iranian population about PSD.

METHODS 

1. Subjects 

This cross-sectional study was conducted on 151 
patients with first-ever stroke in Rafsanjan (south of 
Iran). Patients with a clinical suspicion of stroke under-
went neuroimaging (CT scan and MRI) and the diagnosis 
was confirmed by them. All patients with history of any 
underling disease especially dementia and mild cognitive 

impairment were excluded from the study except 
patients with ischemic heart disease (IHD), diabetes 
(DM), hypertension (HTN) and hyperlipidemia (HLP). 
Other exclusion criteria were history of opium or other 
substance addiction, inadequate vision and hearing, 
aphasia   any drug consumption (except drugs were 
used for treatment of IHD, DM, HTN, HLP) such as 
antipsychotic and anti depressant. The ethics committee 
of Yazd branch of Islamic Azad University had confirmed 
the research. 

2. Clinical characteristics

Following information was collected for each patient: 
baseline demographics (age, gender and educational 
status), stroke type according to Oxfordshire Community 
Stroke Project Classification. The subjects were 
screened for PSD using the DSM-IV at three months.

3. Statistical analysis

To analyze the data, descriptive statistics, and 
chi-square test were used and p≤0.05 was considered   
statistically significant.

RESULTS 

In our study, 71(47%) patients were male and the rest 
were80 (53%) female. Mean age of men and women 
were 65.5 and 66.5 years, respectively. 35 (23.2%)   
patients had PSD after three months. 70.6 % of 
patients were 60 years old or more. 88.7% of patients 
had ischemic infarction and the others had hemor-
rhagic stroke. The most frequent lesion locations were 
temporal, frontal and parietal lobes respectively. There 
was no significant statistical difference between PSD 
and sex, age, educational status, lesion location and 
kind of stroke. (Table 1)

Table1: Frequency of risk factors in patients 

CONCLUSION

In our hospital-based study prevalence of PSD was 
23.2 % . This finding shows that a significant portion of 
patients with stroke are prone to PSD. We did not find 
any published article about PSD concerning the Iranian 
population; it seems that in Iranian population, our 
study is the first in this field but many studies have been 
conducted in other countries. Prevalence of PSD is 
reported to be between 7% and 41%, (10). Some studies 
show the same frequency of PSD as our study, such as 
those conducted in Italy (24.6%) and America (26.3%) 
(12,13 ) where as others show lower prevalence such as 
Portugal( 5.9% ) and Taiwan( 9.2%) (14, 15) or higher in 
Finland (31.8%) (16). In a systematic review ,the prevalence 
of post stroke memory dysfunction varied from 23% to 
55% 3 months post stroke, which declined from 11% to 
31% 1 year post stroke.(17 ). The prevalence of dementia 
among people with a history of stroke is similar to that 
observed in subjects 10 years older without a history of 
stroke (18). Also, several studies have confirmed that 
stroke doubles the probability of developing dementia 
and that risk is higher in the first 6-12 months and in a 
community based study done over 25 years, the cumu-
lative incidence of PSD was 7% after 1 year, 10% after 
3 years, 15% after 5 years, 23% after 10 years, and 
48% after 25 years (19 ) These discrepancies may be   
related to different population studies, different criteria 
used for the diagnosis of dementia  and different time 
interval between stroke and the neuropsychological 
assessment (20). Although, stroke was recognized as an 
important cause of dementia more than a century ago 
(21), many aspects of PSD pathophysiology are not clear. 
The causes of PSD are multifactorial and involve 
neuronal networks needed for memory (22). Disturbance 
in some neurotransmitters (6), genetic factors (23), direct 
neuronal damage and impaired vascular autoregulatory 
mechanisms are some factors involved in PSD pato-
physiology. (2, 24, 25) Our results showed that PSD can be 
seen in both ischemic and hemorrhagic lesions. The 
risk and severity of cognitive disturbances occurring 
after a stroke do not seem to be influenced by type of   
stroke (ischemic or hemorrhagic) (8, 13, 14). In most 
studies such as ours, no gender specifity was observed 
(15,21). Similarly, many studies did not find any relation-
ship between location of the vascular lesion and PSD 
(14,15,21). Higher educational attainment has been found 
to be a protective factor for PSD (5) however, we could 
not ascertain this effect in our study and neither could 
the research performed in Spain (21). Although we did 
not find a relationship between age and dementia, 
some have studies suggested an association between 
the two (11, 21). It should be mentioned that  controversies 
about age, sex, location of lesion and educational 

status are frequent(7 ,11), and some factors such as  
dysphasia, hemiparesis, hemianopia (10), silent infarcts, 
cortical cerebral atrophy (26) medial temporal lobe atrophy 
and white matter changes , have been associated with 
an increased risk to develop PSD in some studies(19). 
Our study had some limitations. First, our study was a 
cross-sectional study. Second; we fallowed the patients 
only three months. Third, patients with aphasia were 
excluded from our study. These limitations may have 
some effects on the results. In conclusion, our study 
showed high prevalence of PSD in Iranian population. 
Both ischemic and hemorrhagic lesions have a similar 
effect on PSD and early recognition and treatment of 
PSD risk factors will definitely improve the quality of life 
of the patients.  
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INTRODUCTION

Tuberculosis is one of the world’s deadliest diseases. It 
affects 1/3rd of world’s population. The world health 
organization estimates that every year; childhood TB 
accounts for 6% to 10% of the TB cases worldwide(1). 
Pakistan stands fifteen among countries with highest 
prevalence rate of TB. CNS tuberculosis accounts for 
only 10% of all cases of TB. Children younger than 4 
years of age are prone to most severe form of TB including 
extrapulmonaryTB e.g. CNS Tuberculomas(2). It develops 
either due to hematogenous dissemination from a 
primary foci or spinal infection. Tuberculomas are firm, 
vascular, spherical masses, with size varying form 2cm 
to 10 cm. They have tubercle bacilli in them. They may 
be unilateral or multiple.

On CT  Scan brain:

Typical imaging findings of tuberculomas include 
solitary or multiple, round “nodules” showing ring 
enhancement after contrast. It has a target sign with 
ring enhancing lesion having an additional central area 
of enhancement as calcification (3)

On MRI

The initial tuberculomas consisting of non-caseating 

granulomas are usually hypo-intense on T1 W1, hyper-
intense on T2 W1 and appear nodular or ring enhancement 
on post-contrast studies. These findings are non-
specific and they have to be differentiated from other 
cases of space-occupying lesions such as high grade 
gliomas, pyogenic abscess, metastases, toxoplasmosis, 
cysticercosis and lymphoma (4).

CASE REPORT

A 2 ½ years old boy presented with history of recurrent 
fever, squint of right eye and speech loss for last 2 
months. His fever was high grade, intermittent associated 
with rigors, chills and vomiting.Vomiting was non-bilious, 
non-projectile, containing food particles. It was associated 
with squint of right eye and slurring of speech. There 
was also history of difficulty in walking, which   
increased with time and within 2 months period and on 
presentation he was unable to walk, stand and sit. He 
could only holdhis neck partially. There was no history of 
fits, altered state of consciousness, nasal regurgitations, 
cough, respiratory distress, urinary or bowel complaints. 
He was diagnosed to have megaloblastic anemia 4 
months back and was discharged on injectable Vit B12 
+ Folic acid therapy. His birth history was uneventful. 
He was vaccinated according to EPI schedule. He 
achieved all developmental milestones at appropriate 
age. He belonged to a low socioeconomic status. His 

general physical examination showed that he had 
stable vital signs with pallor. BCG scar was present on 
his right upper arm.His anthroprometric measures were 
low for his age and sex. His weight was 10 kg (5th centile) 
and height was 90 cm (50th centile) and OFC : 48.5 cm 
(50thcentile) His neurological examination revealed 
Glasgow coma scale of 12/15, normal fundus examination 
and a right sided 6th cranial nerve palsy, signs of 
meningeal irritation were also +ve, while sensory and 
cerebellar systems were intact. He was unable to walk 
and stand but could sit with support and holds neck 
partially for short time.

On motor examination

He had generalized reduced muscle bulk with right 
sided hypertonia, power of 3/5 and hyper-reflexia in all 
limbs and right sided upgoing planters. There was 
involvement 9th& 10th cranial nerve in the form of 
drooling of saliva and weak gag reflex

On Systemic examination:

There was hepatosplenomegaly with liver of 6cm palpable 
below right costal margin having total span of 10cm, 
firm in consistency, regular margins and non-tender, 
spleen was 4 cm palpable below left costal margin. For 
publication of pictures consent was taken from the 
parents.

Picture 1: child with weak gag reflex and nasogastric 
tube in place 

Picture # 2

Patients chest X-ray:

Showed B/L milliary

Patients CT scanbrain reveals: 
Picture 3 A:

Picture 3 A: CT scan done on 09-12-2013 showing 
cerebral hypodensities 

Picture 3 B: 

C A S E  R E P O R T

A 2 ½ YEARS OLD BOY WITH SQUINT AND SPEECH LOSS

ABSTRACT

Tuberculosis of central nervous system is not uncommon in children of developing countries. Tuberculomaswere initially 
misdiagnosed due to lack of radiological expertise, un availability of CT scans and MRI. For early diagnosis and treatment, 
they should be kept in differential of space occupying lesions.We had a 2 ½ years old patient had fever, squint, aphasia 
and loss of motor milestones. On examination he was a malnourished child with right sided hypertonia and involvement 
of 9th and 10th cranial nerves with hepatospleenomegaly. His CRP was raised and CXRshowed B/L milliary shadowing 
which helped us to find out the primary focus leading to tuberculoma. His PCR test of blood was positive for Mycobacterium 
tuberculosis while CSF examination was normal. His work up led us to the diagnosis of a space occupying lesion 
i.etuberculoma, fungal infection of brain or metastasis. He was managed conservatively as he responded well to antitu-
berculous therapy along with steroids. This concludes that early and prompt treatment of this deadliest disease is the 
key for favorable outcome.

Key Words: Tuberculomas, space occupying lesion, primary Focus, Antituberculomastherapy.
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INTRODUCTION

Stroke is one of the most leading causes of mortality 
and disability in the world. (1) Many patients are left with 
residual cognitive deficits such as personality disorders, 
depression and memory loss after acute phase of 
stroke (2, 3). Post stroke dementia (PSD) is the second 
most common cause of dementia (4) and one of the 
main causes of dependency in survivors and includes 
any dementia after a stroke, irrespective of its cause (5). 
In Europe and North America, Alzheimer's disease 
predominates over PSD in a 2:1 ratio; in contrast, in 
some Asian countries PSD accounts for almost 50% of 
all dementias (6). Its prevalence ranges from 6 to 32% (7) 
and it has been found to be higher than previously 
expected, and a stroke increases the risk of dementia 4 
to 12 times (8). The diagnosis of PSD is based on the 
patient history, the clinical evaluation and neuroimaging 
(9), and it is   associated with high rates morbidity and 
mortality (2). Then, it is important to determine its risk 

factors. Some demographic, genetic and lesion-related 
radiological factors have been reported to predict 
dementia in stroke patients, but there has not been a 
consensus about them  (10, 11). Realizing the importance 
of research in this filed and lack of any published 
studies  about PSD from Iran , we decided to evaluate 
the prevalence of PSD  and some of  its putative  risk  
factors. To our knowledge, this is the first hospital-
based study among Iranian population about PSD.

METHODS 

1. Subjects 

This cross-sectional study was conducted on 151 
patients with first-ever stroke in Rafsanjan (south of 
Iran). Patients with a clinical suspicion of stroke under-
went neuroimaging (CT scan and MRI) and the diagnosis 
was confirmed by them. All patients with history of any 
underling disease especially dementia and mild cognitive 

impairment were excluded from the study except 
patients with ischemic heart disease (IHD), diabetes 
(DM), hypertension (HTN) and hyperlipidemia (HLP). 
Other exclusion criteria were history of opium or other 
substance addiction, inadequate vision and hearing, 
aphasia   any drug consumption (except drugs were 
used for treatment of IHD, DM, HTN, HLP) such as 
antipsychotic and anti depressant. The ethics committee 
of Yazd branch of Islamic Azad University had confirmed 
the research. 

2. Clinical characteristics

Following information was collected for each patient: 
baseline demographics (age, gender and educational 
status), stroke type according to Oxfordshire Community 
Stroke Project Classification. The subjects were 
screened for PSD using the DSM-IV at three months.

3. Statistical analysis

To analyze the data, descriptive statistics, and 
chi-square test were used and p≤0.05 was considered   
statistically significant.

RESULTS 

In our study, 71(47%) patients were male and the rest 
were80 (53%) female. Mean age of men and women 
were 65.5 and 66.5 years, respectively. 35 (23.2%)   
patients had PSD after three months. 70.6 % of 
patients were 60 years old or more. 88.7% of patients 
had ischemic infarction and the others had hemor-
rhagic stroke. The most frequent lesion locations were 
temporal, frontal and parietal lobes respectively. There 
was no significant statistical difference between PSD 
and sex, age, educational status, lesion location and 
kind of stroke. (Table 1)

Table1: Frequency of risk factors in patients 

CONCLUSION

In our hospital-based study prevalence of PSD was 
23.2 % . This finding shows that a significant portion of 
patients with stroke are prone to PSD. We did not find 
any published article about PSD concerning the Iranian 
population; it seems that in Iranian population, our 
study is the first in this field but many studies have been 
conducted in other countries. Prevalence of PSD is 
reported to be between 7% and 41%, (10). Some studies 
show the same frequency of PSD as our study, such as 
those conducted in Italy (24.6%) and America (26.3%) 
(12,13 ) where as others show lower prevalence such as 
Portugal( 5.9% ) and Taiwan( 9.2%) (14, 15) or higher in 
Finland (31.8%) (16). In a systematic review ,the prevalence 
of post stroke memory dysfunction varied from 23% to 
55% 3 months post stroke, which declined from 11% to 
31% 1 year post stroke.(17 ). The prevalence of dementia 
among people with a history of stroke is similar to that 
observed in subjects 10 years older without a history of 
stroke (18). Also, several studies have confirmed that 
stroke doubles the probability of developing dementia 
and that risk is higher in the first 6-12 months and in a 
community based study done over 25 years, the cumu-
lative incidence of PSD was 7% after 1 year, 10% after 
3 years, 15% after 5 years, 23% after 10 years, and 
48% after 25 years (19 ) These discrepancies may be   
related to different population studies, different criteria 
used for the diagnosis of dementia  and different time 
interval between stroke and the neuropsychological 
assessment (20). Although, stroke was recognized as an 
important cause of dementia more than a century ago 
(21), many aspects of PSD pathophysiology are not clear. 
The causes of PSD are multifactorial and involve 
neuronal networks needed for memory (22). Disturbance 
in some neurotransmitters (6), genetic factors (23), direct 
neuronal damage and impaired vascular autoregulatory 
mechanisms are some factors involved in PSD pato-
physiology. (2, 24, 25) Our results showed that PSD can be 
seen in both ischemic and hemorrhagic lesions. The 
risk and severity of cognitive disturbances occurring 
after a stroke do not seem to be influenced by type of   
stroke (ischemic or hemorrhagic) (8, 13, 14). In most 
studies such as ours, no gender specifity was observed 
(15,21). Similarly, many studies did not find any relation-
ship between location of the vascular lesion and PSD 
(14,15,21). Higher educational attainment has been found 
to be a protective factor for PSD (5) however, we could 
not ascertain this effect in our study and neither could 
the research performed in Spain (21). Although we did 
not find a relationship between age and dementia, 
some have studies suggested an association between 
the two (11, 21). It should be mentioned that  controversies 
about age, sex, location of lesion and educational 

status are frequent(7 ,11), and some factors such as  
dysphasia, hemiparesis, hemianopia (10), silent infarcts, 
cortical cerebral atrophy (26) medial temporal lobe atrophy 
and white matter changes , have been associated with 
an increased risk to develop PSD in some studies(19). 
Our study had some limitations. First, our study was a 
cross-sectional study. Second; we fallowed the patients 
only three months. Third, patients with aphasia were 
excluded from our study. These limitations may have 
some effects on the results. In conclusion, our study 
showed high prevalence of PSD in Iranian population. 
Both ischemic and hemorrhagic lesions have a similar 
effect on PSD and early recognition and treatment of 
PSD risk factors will definitely improve the quality of life 
of the patients.  
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INTRODUCTION

Tuberculosis is one of the world’s deadliest diseases. It 
affects 1/3rd of world’s population. The world health 
organization estimates that every year; childhood TB 
accounts for 6% to 10% of the TB cases worldwide(1). 
Pakistan stands fifteen among countries with highest 
prevalence rate of TB. CNS tuberculosis accounts for 
only 10% of all cases of TB. Children younger than 4 
years of age are prone to most severe form of TB including 
extrapulmonaryTB e.g. CNS Tuberculomas(2). It develops 
either due to hematogenous dissemination from a 
primary foci or spinal infection. Tuberculomas are firm, 
vascular, spherical masses, with size varying form 2cm 
to 10 cm. They have tubercle bacilli in them. They may 
be unilateral or multiple.

On CT  Scan brain:

Typical imaging findings of tuberculomas include 
solitary or multiple, round “nodules” showing ring 
enhancement after contrast. It has a target sign with 
ring enhancing lesion having an additional central area 
of enhancement as calcification (3)

On MRI

The initial tuberculomas consisting of non-caseating 

granulomas are usually hypo-intense on T1 W1, hyper-
intense on T2 W1 and appear nodular or ring enhancement 
on post-contrast studies. These findings are non-
specific and they have to be differentiated from other 
cases of space-occupying lesions such as high grade 
gliomas, pyogenic abscess, metastases, toxoplasmosis, 
cysticercosis and lymphoma (4).

CASE REPORT

A 2 ½ years old boy presented with history of recurrent 
fever, squint of right eye and speech loss for last 2 
months. His fever was high grade, intermittent associated 
with rigors, chills and vomiting.Vomiting was non-bilious, 
non-projectile, containing food particles. It was associated 
with squint of right eye and slurring of speech. There 
was also history of difficulty in walking, which   
increased with time and within 2 months period and on 
presentation he was unable to walk, stand and sit. He 
could only holdhis neck partially. There was no history of 
fits, altered state of consciousness, nasal regurgitations, 
cough, respiratory distress, urinary or bowel complaints. 
He was diagnosed to have megaloblastic anemia 4 
months back and was discharged on injectable Vit B12 
+ Folic acid therapy. His birth history was uneventful. 
He was vaccinated according to EPI schedule. He 
achieved all developmental milestones at appropriate 
age. He belonged to a low socioeconomic status. His 

general physical examination showed that he had 
stable vital signs with pallor. BCG scar was present on 
his right upper arm.His anthroprometric measures were 
low for his age and sex. His weight was 10 kg (5th centile) 
and height was 90 cm (50th centile) and OFC : 48.5 cm 
(50thcentile) His neurological examination revealed 
Glasgow coma scale of 12/15, normal fundus examination 
and a right sided 6th cranial nerve palsy, signs of 
meningeal irritation were also +ve, while sensory and 
cerebellar systems were intact. He was unable to walk 
and stand but could sit with support and holds neck 
partially for short time.

On motor examination

He had generalized reduced muscle bulk with right 
sided hypertonia, power of 3/5 and hyper-reflexia in all 
limbs and right sided upgoing planters. There was 
involvement 9th& 10th cranial nerve in the form of 
drooling of saliva and weak gag reflex

On Systemic examination:

There was hepatosplenomegaly with liver of 6cm palpable 
below right costal margin having total span of 10cm, 
firm in consistency, regular margins and non-tender, 
spleen was 4 cm palpable below left costal margin. For 
publication of pictures consent was taken from the 
parents.

Picture 1: child with weak gag reflex and nasogastric 
tube in place 

Picture # 2

Patients chest X-ray:

Showed B/L milliary

Patients CT scanbrain reveals: 
Picture 3 A:

Picture 3 A: CT scan done on 09-12-2013 showing 
cerebral hypodensities 

Picture 3 B: 

Investigation                                       Results
CBC
                 Hb                                      10 mg/dl 
                 MCV                                   65
                 WBC                                   2.9 

ESR                                                     05
CRP                                                     12
Immunoglobulin
                 IgA Antibodies                     Normal
                 IgM Antibodies
                 IgG Antibodies                     
Torch 
                 Profile                                 Normal

Blood C/S                                             Negative
CSF
                 WBC                                   10
                 Sugar                                 60
                 Protein                                40
                 C/S                                     Negative

S/Ceruloplasmia                                     Normal
Abd. USG                                             Hepatospleenomegaly
Echo Cardiography                                  Normal
Bone Marrow                                         Myeloid hyperplasia,
                                                          Megaloblastic Anemia

PCR of Blood for mycobacterium TB         Positive
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INTRODUCTION

Stroke is one of the most leading causes of mortality 
and disability in the world. (1) Many patients are left with 
residual cognitive deficits such as personality disorders, 
depression and memory loss after acute phase of 
stroke (2, 3). Post stroke dementia (PSD) is the second 
most common cause of dementia (4) and one of the 
main causes of dependency in survivors and includes 
any dementia after a stroke, irrespective of its cause (5). 
In Europe and North America, Alzheimer's disease 
predominates over PSD in a 2:1 ratio; in contrast, in 
some Asian countries PSD accounts for almost 50% of 
all dementias (6). Its prevalence ranges from 6 to 32% (7) 
and it has been found to be higher than previously 
expected, and a stroke increases the risk of dementia 4 
to 12 times (8). The diagnosis of PSD is based on the 
patient history, the clinical evaluation and neuroimaging 
(9), and it is   associated with high rates morbidity and 
mortality (2). Then, it is important to determine its risk 

factors. Some demographic, genetic and lesion-related 
radiological factors have been reported to predict 
dementia in stroke patients, but there has not been a 
consensus about them  (10, 11). Realizing the importance 
of research in this filed and lack of any published 
studies  about PSD from Iran , we decided to evaluate 
the prevalence of PSD  and some of  its putative  risk  
factors. To our knowledge, this is the first hospital-
based study among Iranian population about PSD.

METHODS 

1. Subjects 

This cross-sectional study was conducted on 151 
patients with first-ever stroke in Rafsanjan (south of 
Iran). Patients with a clinical suspicion of stroke under-
went neuroimaging (CT scan and MRI) and the diagnosis 
was confirmed by them. All patients with history of any 
underling disease especially dementia and mild cognitive 

impairment were excluded from the study except 
patients with ischemic heart disease (IHD), diabetes 
(DM), hypertension (HTN) and hyperlipidemia (HLP). 
Other exclusion criteria were history of opium or other 
substance addiction, inadequate vision and hearing, 
aphasia   any drug consumption (except drugs were 
used for treatment of IHD, DM, HTN, HLP) such as 
antipsychotic and anti depressant. The ethics committee 
of Yazd branch of Islamic Azad University had confirmed 
the research. 

2. Clinical characteristics

Following information was collected for each patient: 
baseline demographics (age, gender and educational 
status), stroke type according to Oxfordshire Community 
Stroke Project Classification. The subjects were 
screened for PSD using the DSM-IV at three months.

3. Statistical analysis

To analyze the data, descriptive statistics, and 
chi-square test were used and p≤0.05 was considered   
statistically significant.

RESULTS 

In our study, 71(47%) patients were male and the rest 
were80 (53%) female. Mean age of men and women 
were 65.5 and 66.5 years, respectively. 35 (23.2%)   
patients had PSD after three months. 70.6 % of 
patients were 60 years old or more. 88.7% of patients 
had ischemic infarction and the others had hemor-
rhagic stroke. The most frequent lesion locations were 
temporal, frontal and parietal lobes respectively. There 
was no significant statistical difference between PSD 
and sex, age, educational status, lesion location and 
kind of stroke. (Table 1)

Table1: Frequency of risk factors in patients 

CONCLUSION

In our hospital-based study prevalence of PSD was 
23.2 % . This finding shows that a significant portion of 
patients with stroke are prone to PSD. We did not find 
any published article about PSD concerning the Iranian 
population; it seems that in Iranian population, our 
study is the first in this field but many studies have been 
conducted in other countries. Prevalence of PSD is 
reported to be between 7% and 41%, (10). Some studies 
show the same frequency of PSD as our study, such as 
those conducted in Italy (24.6%) and America (26.3%) 
(12,13 ) where as others show lower prevalence such as 
Portugal( 5.9% ) and Taiwan( 9.2%) (14, 15) or higher in 
Finland (31.8%) (16). In a systematic review ,the prevalence 
of post stroke memory dysfunction varied from 23% to 
55% 3 months post stroke, which declined from 11% to 
31% 1 year post stroke.(17 ). The prevalence of dementia 
among people with a history of stroke is similar to that 
observed in subjects 10 years older without a history of 
stroke (18). Also, several studies have confirmed that 
stroke doubles the probability of developing dementia 
and that risk is higher in the first 6-12 months and in a 
community based study done over 25 years, the cumu-
lative incidence of PSD was 7% after 1 year, 10% after 
3 years, 15% after 5 years, 23% after 10 years, and 
48% after 25 years (19 ) These discrepancies may be   
related to different population studies, different criteria 
used for the diagnosis of dementia  and different time 
interval between stroke and the neuropsychological 
assessment (20). Although, stroke was recognized as an 
important cause of dementia more than a century ago 
(21), many aspects of PSD pathophysiology are not clear. 
The causes of PSD are multifactorial and involve 
neuronal networks needed for memory (22). Disturbance 
in some neurotransmitters (6), genetic factors (23), direct 
neuronal damage and impaired vascular autoregulatory 
mechanisms are some factors involved in PSD pato-
physiology. (2, 24, 25) Our results showed that PSD can be 
seen in both ischemic and hemorrhagic lesions. The 
risk and severity of cognitive disturbances occurring 
after a stroke do not seem to be influenced by type of   
stroke (ischemic or hemorrhagic) (8, 13, 14). In most 
studies such as ours, no gender specifity was observed 
(15,21). Similarly, many studies did not find any relation-
ship between location of the vascular lesion and PSD 
(14,15,21). Higher educational attainment has been found 
to be a protective factor for PSD (5) however, we could 
not ascertain this effect in our study and neither could 
the research performed in Spain (21). Although we did 
not find a relationship between age and dementia, 
some have studies suggested an association between 
the two (11, 21). It should be mentioned that  controversies 
about age, sex, location of lesion and educational 

status are frequent(7 ,11), and some factors such as  
dysphasia, hemiparesis, hemianopia (10), silent infarcts, 
cortical cerebral atrophy (26) medial temporal lobe atrophy 
and white matter changes , have been associated with 
an increased risk to develop PSD in some studies(19). 
Our study had some limitations. First, our study was a 
cross-sectional study. Second; we fallowed the patients 
only three months. Third, patients with aphasia were 
excluded from our study. These limitations may have 
some effects on the results. In conclusion, our study 
showed high prevalence of PSD in Iranian population. 
Both ischemic and hemorrhagic lesions have a similar 
effect on PSD and early recognition and treatment of 
PSD risk factors will definitely improve the quality of life 
of the patients.  
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Picture 3 B: CT scan done on 09-12-2013 showing 
cerebellar hypodensities

CT brain with contrast

Non-enhancing patchy hypodensities in both cerebral 
and cerebellar hemispheres
Suggestive of encephalitis

Patients MRI BrainReveals:
Picture 4: (17-12-2013)

MRI brain with contrast: 

Picture 4, 5 & 8 shows:
 
Innumerable ,marginally enhancing round to oval 
lesions involving cerebral and cerebellar hemispheres

Picture 6 & 7 shows: Predominant  involvement of 
deep and juxtacortical white matter

Impression: acute disseminated encephlomyelitis or   
infective process

 Picture: 9 (08-01-2014)

Picture 9 & 10 shows:

MR features of multiple variables nodular and ring 
enhancing lesions along both cerebral and cerebellar 
hemispheres with involvement of brainstem and thala mi 
suggest Tuberculomas.

Picture 11 shows: 

MR features of multiple variable nodular and ring 

enhancing lesions along cerebral hemispheres. In our 
index case the differential diagnosis includes ---- 
disseminated tuberculosis, Tuberculoma, Fungal infections 
of brain and metastasis. Our patient remained sick 
initially for 3-4 weeks and was kept in neurocritical care 
in high dependency unit. He was treated with antipyretics, 
antibiotics, antifungal therapy (initially for 3 days). He 
was also given treatment of raised intracranial pressure. 
In between when he deteriorated, during his stay he 
developed fits which were controlled by anticonvul-
sants. He was given four drugs ATT along with steroids 
i.e. isoniazid, Rifampicin, Pyrazinamide, streptomycin 
and vit B6.

DISCUSSION

Intracranial tuberculomasare least common type of 
CNS TB. Due to its rarity and varied radiological findings 
they remain a clinical challenge. However, they must 
always be included in differential diagnosis of space 
occupying lesions. Our patient was difficult to diagnose 
as he had history of CNS symptoms, viseromegalyand 
regression of motor mile stones. He was vaccinated 
against TB (BCG scar was present). He had no contact 
with any tuberculous patient. His ESR was 5 and mon-
touxtest was negative, while his CT scan and MRI 
opened several differential diagnosis among physicians, 
surgeons and radiologists. Most of them had highest 
suspicion of fungoma ortuberculoma. His CXR was done 
showing B/L milliary shadows and his PCR was done 
which was +ve for mycobacterium, tuberculosis, mean 
while antifungal treatment was stopped after 3 days 
and ATT continued after detailed discussion with 
radiologists and neurosurgeons. In children differential 
diagnosis of tuberculoma includes neurocysticercosis, 
brain abscess, fungal infection of brain, Brain tumors 
and metastasis. In a study in India carried out by Patel 
NHet all, out of 50 patients of space – occupying lesion 
in children 13 had tuberculomas(5). Therefore, it is 
essential to look for primary focus of TB infection when 
ever you are suspecting tuberculoma, as it is a treatable 
disease and if early diagnosed, leads to favourable 
outcome. Studies showed that usually the primary 
focus lies in lungs (6) but sometimes rare organs and 
locations can also have primary focus. A 10 year old 
child from Reunion Island had mesenteric adenopathy, 
only picked up due to thorough and vigilant systemic 
examination and paying attention to CNS as well as to 
other presenting complaints (7). Anti-tuberculosis 
therapy with steroids shows favorable outcome regarding 
mortality although a distressing level of neurological 
morbidity is still present (8). On CT scan brain and MRI 
brain variety of findings can be seen in addition to 
tuberculomas. These include hydrocephalus, basal 

meningeal enhancement (9) and multiple ring enhancing 
lesions (10). Tuberculomas can be present in frontal, 
parietal, temporal and occipital lobes as well as 
cerebellum, pituitary areas (9), sellar and suprasellar 
areas (11). Our patient showed improvement after 3 
weeks of antituberclosis therapy along with steroids. His 
fever subsided; he was off NG feed and started taking 
orally. His motor milestones improved, he was able to 
hold neck and started sitting with support. He remained 
fit free after 2 weeks of ATT treatment.

Picture # 12

After 3 months of treatment

Picture # 13

After 6 months of treatment

Picture # 14

Picture 12:
After 3 months of treatment child improved. He was 
able to hold his neck and he could eat and drink 
independently. 

Picture 13 & 14: 
After 6 months of treatment child started sitting with 
support.

CONCLUSION

Pakistan is a developing country with limited health 
resources. There is lack of adequate knowledge regarding 
severity of tuberculosis among general population. 
According to WHO more than 74,000 people die from 
TB each year (1). It can only be eliminated by educating 
our people regarding, nutrition, proper vaccination, 
early consultation with local general practitioner, 
diagnosis and proper dosage and duration of treatment. 
This case shows that tuberculomas are difficult to 
diagnose but if kept in differential diagnosis of space 
occupying lesion, then can be early picked up and man-
agedconservatively.
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INTRODUCTION

Stroke is one of the most leading causes of mortality 
and disability in the world. (1) Many patients are left with 
residual cognitive deficits such as personality disorders, 
depression and memory loss after acute phase of 
stroke (2, 3). Post stroke dementia (PSD) is the second 
most common cause of dementia (4) and one of the 
main causes of dependency in survivors and includes 
any dementia after a stroke, irrespective of its cause (5). 
In Europe and North America, Alzheimer's disease 
predominates over PSD in a 2:1 ratio; in contrast, in 
some Asian countries PSD accounts for almost 50% of 
all dementias (6). Its prevalence ranges from 6 to 32% (7) 
and it has been found to be higher than previously 
expected, and a stroke increases the risk of dementia 4 
to 12 times (8). The diagnosis of PSD is based on the 
patient history, the clinical evaluation and neuroimaging 
(9), and it is   associated with high rates morbidity and 
mortality (2). Then, it is important to determine its risk 

factors. Some demographic, genetic and lesion-related 
radiological factors have been reported to predict 
dementia in stroke patients, but there has not been a 
consensus about them  (10, 11). Realizing the importance 
of research in this filed and lack of any published 
studies  about PSD from Iran , we decided to evaluate 
the prevalence of PSD  and some of  its putative  risk  
factors. To our knowledge, this is the first hospital-
based study among Iranian population about PSD.

METHODS 

1. Subjects 

This cross-sectional study was conducted on 151 
patients with first-ever stroke in Rafsanjan (south of 
Iran). Patients with a clinical suspicion of stroke under-
went neuroimaging (CT scan and MRI) and the diagnosis 
was confirmed by them. All patients with history of any 
underling disease especially dementia and mild cognitive 

impairment were excluded from the study except 
patients with ischemic heart disease (IHD), diabetes 
(DM), hypertension (HTN) and hyperlipidemia (HLP). 
Other exclusion criteria were history of opium or other 
substance addiction, inadequate vision and hearing, 
aphasia   any drug consumption (except drugs were 
used for treatment of IHD, DM, HTN, HLP) such as 
antipsychotic and anti depressant. The ethics committee 
of Yazd branch of Islamic Azad University had confirmed 
the research. 

2. Clinical characteristics

Following information was collected for each patient: 
baseline demographics (age, gender and educational 
status), stroke type according to Oxfordshire Community 
Stroke Project Classification. The subjects were 
screened for PSD using the DSM-IV at three months.

3. Statistical analysis

To analyze the data, descriptive statistics, and 
chi-square test were used and p≤0.05 was considered   
statistically significant.

RESULTS 

In our study, 71(47%) patients were male and the rest 
were80 (53%) female. Mean age of men and women 
were 65.5 and 66.5 years, respectively. 35 (23.2%)   
patients had PSD after three months. 70.6 % of 
patients were 60 years old or more. 88.7% of patients 
had ischemic infarction and the others had hemor-
rhagic stroke. The most frequent lesion locations were 
temporal, frontal and parietal lobes respectively. There 
was no significant statistical difference between PSD 
and sex, age, educational status, lesion location and 
kind of stroke. (Table 1)

Table1: Frequency of risk factors in patients 

CONCLUSION

In our hospital-based study prevalence of PSD was 
23.2 % . This finding shows that a significant portion of 
patients with stroke are prone to PSD. We did not find 
any published article about PSD concerning the Iranian 
population; it seems that in Iranian population, our 
study is the first in this field but many studies have been 
conducted in other countries. Prevalence of PSD is 
reported to be between 7% and 41%, (10). Some studies 
show the same frequency of PSD as our study, such as 
those conducted in Italy (24.6%) and America (26.3%) 
(12,13 ) where as others show lower prevalence such as 
Portugal( 5.9% ) and Taiwan( 9.2%) (14, 15) or higher in 
Finland (31.8%) (16). In a systematic review ,the prevalence 
of post stroke memory dysfunction varied from 23% to 
55% 3 months post stroke, which declined from 11% to 
31% 1 year post stroke.(17 ). The prevalence of dementia 
among people with a history of stroke is similar to that 
observed in subjects 10 years older without a history of 
stroke (18). Also, several studies have confirmed that 
stroke doubles the probability of developing dementia 
and that risk is higher in the first 6-12 months and in a 
community based study done over 25 years, the cumu-
lative incidence of PSD was 7% after 1 year, 10% after 
3 years, 15% after 5 years, 23% after 10 years, and 
48% after 25 years (19 ) These discrepancies may be   
related to different population studies, different criteria 
used for the diagnosis of dementia  and different time 
interval between stroke and the neuropsychological 
assessment (20). Although, stroke was recognized as an 
important cause of dementia more than a century ago 
(21), many aspects of PSD pathophysiology are not clear. 
The causes of PSD are multifactorial and involve 
neuronal networks needed for memory (22). Disturbance 
in some neurotransmitters (6), genetic factors (23), direct 
neuronal damage and impaired vascular autoregulatory 
mechanisms are some factors involved in PSD pato-
physiology. (2, 24, 25) Our results showed that PSD can be 
seen in both ischemic and hemorrhagic lesions. The 
risk and severity of cognitive disturbances occurring 
after a stroke do not seem to be influenced by type of   
stroke (ischemic or hemorrhagic) (8, 13, 14). In most 
studies such as ours, no gender specifity was observed 
(15,21). Similarly, many studies did not find any relation-
ship between location of the vascular lesion and PSD 
(14,15,21). Higher educational attainment has been found 
to be a protective factor for PSD (5) however, we could 
not ascertain this effect in our study and neither could 
the research performed in Spain (21). Although we did 
not find a relationship between age and dementia, 
some have studies suggested an association between 
the two (11, 21). It should be mentioned that  controversies 
about age, sex, location of lesion and educational 

status are frequent(7 ,11), and some factors such as  
dysphasia, hemiparesis, hemianopia (10), silent infarcts, 
cortical cerebral atrophy (26) medial temporal lobe atrophy 
and white matter changes , have been associated with 
an increased risk to develop PSD in some studies(19). 
Our study had some limitations. First, our study was a 
cross-sectional study. Second; we fallowed the patients 
only three months. Third, patients with aphasia were 
excluded from our study. These limitations may have 
some effects on the results. In conclusion, our study 
showed high prevalence of PSD in Iranian population. 
Both ischemic and hemorrhagic lesions have a similar 
effect on PSD and early recognition and treatment of 
PSD risk factors will definitely improve the quality of life 
of the patients.  
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Picture 3 B: CT scan done on 09-12-2013 showing 
cerebellar hypodensities

CT brain with contrast

Non-enhancing patchy hypodensities in both cerebral 
and cerebellar hemispheres
Suggestive of encephalitis

Patients MRI BrainReveals:
Picture 4: (17-12-2013)

MRI brain with contrast: 

Picture 4, 5 & 8 shows:
 
Innumerable ,marginally enhancing round to oval 
lesions involving cerebral and cerebellar hemispheres

Picture 6 & 7 shows: Predominant  involvement of 
deep and juxtacortical white matter

Impression: acute disseminated encephlomyelitis or   
infective process

 Picture: 9 (08-01-2014)

Picture 9 & 10 shows:

MR features of multiple variables nodular and ring 
enhancing lesions along both cerebral and cerebellar 
hemispheres with involvement of brainstem and thala mi 
suggest Tuberculomas.

Picture 11 shows: 

MR features of multiple variable nodular and ring 

enhancing lesions along cerebral hemispheres. In our 
index case the differential diagnosis includes ---- 
disseminated tuberculosis, Tuberculoma, Fungal infections 
of brain and metastasis. Our patient remained sick 
initially for 3-4 weeks and was kept in neurocritical care 
in high dependency unit. He was treated with antipyretics, 
antibiotics, antifungal therapy (initially for 3 days). He 
was also given treatment of raised intracranial pressure. 
In between when he deteriorated, during his stay he 
developed fits which were controlled by anticonvul-
sants. He was given four drugs ATT along with steroids 
i.e. isoniazid, Rifampicin, Pyrazinamide, streptomycin 
and vit B6.

DISCUSSION

Intracranial tuberculomasare least common type of 
CNS TB. Due to its rarity and varied radiological findings 
they remain a clinical challenge. However, they must 
always be included in differential diagnosis of space 
occupying lesions. Our patient was difficult to diagnose 
as he had history of CNS symptoms, viseromegalyand 
regression of motor mile stones. He was vaccinated 
against TB (BCG scar was present). He had no contact 
with any tuberculous patient. His ESR was 5 and mon-
touxtest was negative, while his CT scan and MRI 
opened several differential diagnosis among physicians, 
surgeons and radiologists. Most of them had highest 
suspicion of fungoma ortuberculoma. His CXR was done 
showing B/L milliary shadows and his PCR was done 
which was +ve for mycobacterium, tuberculosis, mean 
while antifungal treatment was stopped after 3 days 
and ATT continued after detailed discussion with 
radiologists and neurosurgeons. In children differential 
diagnosis of tuberculoma includes neurocysticercosis, 
brain abscess, fungal infection of brain, Brain tumors 
and metastasis. In a study in India carried out by Patel 
NHet all, out of 50 patients of space – occupying lesion 
in children 13 had tuberculomas(5). Therefore, it is 
essential to look for primary focus of TB infection when 
ever you are suspecting tuberculoma, as it is a treatable 
disease and if early diagnosed, leads to favourable 
outcome. Studies showed that usually the primary 
focus lies in lungs (6) but sometimes rare organs and 
locations can also have primary focus. A 10 year old 
child from Reunion Island had mesenteric adenopathy, 
only picked up due to thorough and vigilant systemic 
examination and paying attention to CNS as well as to 
other presenting complaints (7). Anti-tuberculosis 
therapy with steroids shows favorable outcome regarding 
mortality although a distressing level of neurological 
morbidity is still present (8). On CT scan brain and MRI 
brain variety of findings can be seen in addition to 
tuberculomas. These include hydrocephalus, basal 

meningeal enhancement (9) and multiple ring enhancing 
lesions (10). Tuberculomas can be present in frontal, 
parietal, temporal and occipital lobes as well as 
cerebellum, pituitary areas (9), sellar and suprasellar 
areas (11). Our patient showed improvement after 3 
weeks of antituberclosis therapy along with steroids. His 
fever subsided; he was off NG feed and started taking 
orally. His motor milestones improved, he was able to 
hold neck and started sitting with support. He remained 
fit free after 2 weeks of ATT treatment.

Picture # 12

After 3 months of treatment

Picture # 13

After 6 months of treatment

Picture # 14

Picture 12:
After 3 months of treatment child improved. He was 
able to hold his neck and he could eat and drink 
independently. 

Picture 13 & 14: 
After 6 months of treatment child started sitting with 
support.

CONCLUSION

Pakistan is a developing country with limited health 
resources. There is lack of adequate knowledge regarding 
severity of tuberculosis among general population. 
According to WHO more than 74,000 people die from 
TB each year (1). It can only be eliminated by educating 
our people regarding, nutrition, proper vaccination, 
early consultation with local general practitioner, 
diagnosis and proper dosage and duration of treatment. 
This case shows that tuberculomas are difficult to 
diagnose but if kept in differential diagnosis of space 
occupying lesion, then can be early picked up and man-
agedconservatively.
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INTRODUCTION

Stroke is one of the most leading causes of mortality 
and disability in the world. (1) Many patients are left with 
residual cognitive deficits such as personality disorders, 
depression and memory loss after acute phase of 
stroke (2, 3). Post stroke dementia (PSD) is the second 
most common cause of dementia (4) and one of the 
main causes of dependency in survivors and includes 
any dementia after a stroke, irrespective of its cause (5). 
In Europe and North America, Alzheimer's disease 
predominates over PSD in a 2:1 ratio; in contrast, in 
some Asian countries PSD accounts for almost 50% of 
all dementias (6). Its prevalence ranges from 6 to 32% (7) 
and it has been found to be higher than previously 
expected, and a stroke increases the risk of dementia 4 
to 12 times (8). The diagnosis of PSD is based on the 
patient history, the clinical evaluation and neuroimaging 
(9), and it is   associated with high rates morbidity and 
mortality (2). Then, it is important to determine its risk 

factors. Some demographic, genetic and lesion-related 
radiological factors have been reported to predict 
dementia in stroke patients, but there has not been a 
consensus about them  (10, 11). Realizing the importance 
of research in this filed and lack of any published 
studies  about PSD from Iran , we decided to evaluate 
the prevalence of PSD  and some of  its putative  risk  
factors. To our knowledge, this is the first hospital-
based study among Iranian population about PSD.

METHODS 

1. Subjects 

This cross-sectional study was conducted on 151 
patients with first-ever stroke in Rafsanjan (south of 
Iran). Patients with a clinical suspicion of stroke under-
went neuroimaging (CT scan and MRI) and the diagnosis 
was confirmed by them. All patients with history of any 
underling disease especially dementia and mild cognitive 

impairment were excluded from the study except 
patients with ischemic heart disease (IHD), diabetes 
(DM), hypertension (HTN) and hyperlipidemia (HLP). 
Other exclusion criteria were history of opium or other 
substance addiction, inadequate vision and hearing, 
aphasia   any drug consumption (except drugs were 
used for treatment of IHD, DM, HTN, HLP) such as 
antipsychotic and anti depressant. The ethics committee 
of Yazd branch of Islamic Azad University had confirmed 
the research. 

2. Clinical characteristics

Following information was collected for each patient: 
baseline demographics (age, gender and educational 
status), stroke type according to Oxfordshire Community 
Stroke Project Classification. The subjects were 
screened for PSD using the DSM-IV at three months.

3. Statistical analysis

To analyze the data, descriptive statistics, and 
chi-square test were used and p≤0.05 was considered   
statistically significant.

RESULTS 

In our study, 71(47%) patients were male and the rest 
were80 (53%) female. Mean age of men and women 
were 65.5 and 66.5 years, respectively. 35 (23.2%)   
patients had PSD after three months. 70.6 % of 
patients were 60 years old or more. 88.7% of patients 
had ischemic infarction and the others had hemor-
rhagic stroke. The most frequent lesion locations were 
temporal, frontal and parietal lobes respectively. There 
was no significant statistical difference between PSD 
and sex, age, educational status, lesion location and 
kind of stroke. (Table 1)

Table1: Frequency of risk factors in patients 

CONCLUSION

In our hospital-based study prevalence of PSD was 
23.2 % . This finding shows that a significant portion of 
patients with stroke are prone to PSD. We did not find 
any published article about PSD concerning the Iranian 
population; it seems that in Iranian population, our 
study is the first in this field but many studies have been 
conducted in other countries. Prevalence of PSD is 
reported to be between 7% and 41%, (10). Some studies 
show the same frequency of PSD as our study, such as 
those conducted in Italy (24.6%) and America (26.3%) 
(12,13 ) where as others show lower prevalence such as 
Portugal( 5.9% ) and Taiwan( 9.2%) (14, 15) or higher in 
Finland (31.8%) (16). In a systematic review ,the prevalence 
of post stroke memory dysfunction varied from 23% to 
55% 3 months post stroke, which declined from 11% to 
31% 1 year post stroke.(17 ). The prevalence of dementia 
among people with a history of stroke is similar to that 
observed in subjects 10 years older without a history of 
stroke (18). Also, several studies have confirmed that 
stroke doubles the probability of developing dementia 
and that risk is higher in the first 6-12 months and in a 
community based study done over 25 years, the cumu-
lative incidence of PSD was 7% after 1 year, 10% after 
3 years, 15% after 5 years, 23% after 10 years, and 
48% after 25 years (19 ) These discrepancies may be   
related to different population studies, different criteria 
used for the diagnosis of dementia  and different time 
interval between stroke and the neuropsychological 
assessment (20). Although, stroke was recognized as an 
important cause of dementia more than a century ago 
(21), many aspects of PSD pathophysiology are not clear. 
The causes of PSD are multifactorial and involve 
neuronal networks needed for memory (22). Disturbance 
in some neurotransmitters (6), genetic factors (23), direct 
neuronal damage and impaired vascular autoregulatory 
mechanisms are some factors involved in PSD pato-
physiology. (2, 24, 25) Our results showed that PSD can be 
seen in both ischemic and hemorrhagic lesions. The 
risk and severity of cognitive disturbances occurring 
after a stroke do not seem to be influenced by type of   
stroke (ischemic or hemorrhagic) (8, 13, 14). In most 
studies such as ours, no gender specifity was observed 
(15,21). Similarly, many studies did not find any relation-
ship between location of the vascular lesion and PSD 
(14,15,21). Higher educational attainment has been found 
to be a protective factor for PSD (5) however, we could 
not ascertain this effect in our study and neither could 
the research performed in Spain (21). Although we did 
not find a relationship between age and dementia, 
some have studies suggested an association between 
the two (11, 21). It should be mentioned that  controversies 
about age, sex, location of lesion and educational 

status are frequent(7 ,11), and some factors such as  
dysphasia, hemiparesis, hemianopia (10), silent infarcts, 
cortical cerebral atrophy (26) medial temporal lobe atrophy 
and white matter changes , have been associated with 
an increased risk to develop PSD in some studies(19). 
Our study had some limitations. First, our study was a 
cross-sectional study. Second; we fallowed the patients 
only three months. Third, patients with aphasia were 
excluded from our study. These limitations may have 
some effects on the results. In conclusion, our study 
showed high prevalence of PSD in Iranian population. 
Both ischemic and hemorrhagic lesions have a similar 
effect on PSD and early recognition and treatment of 
PSD risk factors will definitely improve the quality of life 
of the patients.  
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Picture 4, 5 & 8 shows:
 
Innumerable ,marginally enhancing round to oval 
lesions involving cerebral and cerebellar hemispheres

Picture 6 & 7 shows: Predominant  involvement of 
deep and juxtacortical white matter

Impression: acute disseminated encephlomyelitis or   
infective process
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Picture 9 & 10 shows:

MR features of multiple variables nodular and ring 
enhancing lesions along both cerebral and cerebellar 
hemispheres with involvement of brainstem and thala mi 
suggest Tuberculomas.

Picture 11 shows: 

MR features of multiple variable nodular and ring 

enhancing lesions along cerebral hemispheres. In our 
index case the differential diagnosis includes ---- 
disseminated tuberculosis, Tuberculoma, Fungal infections 
of brain and metastasis. Our patient remained sick 
initially for 3-4 weeks and was kept in neurocritical care 
in high dependency unit. He was treated with antipyretics, 
antibiotics, antifungal therapy (initially for 3 days). He 
was also given treatment of raised intracranial pressure. 
In between when he deteriorated, during his stay he 
developed fits which were controlled by anticonvul-
sants. He was given four drugs ATT along with steroids 
i.e. isoniazid, Rifampicin, Pyrazinamide, streptomycin 
and vit B6.

DISCUSSION

Intracranial tuberculomasare least common type of 
CNS TB. Due to its rarity and varied radiological findings 
they remain a clinical challenge. However, they must 
always be included in differential diagnosis of space 
occupying lesions. Our patient was difficult to diagnose 
as he had history of CNS symptoms, viseromegalyand 
regression of motor mile stones. He was vaccinated 
against TB (BCG scar was present). He had no contact 
with any tuberculous patient. His ESR was 5 and mon-
touxtest was negative, while his CT scan and MRI 
opened several differential diagnosis among physicians, 
surgeons and radiologists. Most of them had highest 
suspicion of fungoma ortuberculoma. His CXR was done 
showing B/L milliary shadows and his PCR was done 
which was +ve for mycobacterium, tuberculosis, mean 
while antifungal treatment was stopped after 3 days 
and ATT continued after detailed discussion with 
radiologists and neurosurgeons. In children differential 
diagnosis of tuberculoma includes neurocysticercosis, 
brain abscess, fungal infection of brain, Brain tumors 
and metastasis. In a study in India carried out by Patel 
NHet all, out of 50 patients of space – occupying lesion 
in children 13 had tuberculomas(5). Therefore, it is 
essential to look for primary focus of TB infection when 
ever you are suspecting tuberculoma, as it is a treatable 
disease and if early diagnosed, leads to favourable 
outcome. Studies showed that usually the primary 
focus lies in lungs (6) but sometimes rare organs and 
locations can also have primary focus. A 10 year old 
child from Reunion Island had mesenteric adenopathy, 
only picked up due to thorough and vigilant systemic 
examination and paying attention to CNS as well as to 
other presenting complaints (7). Anti-tuberculosis 
therapy with steroids shows favorable outcome regarding 
mortality although a distressing level of neurological 
morbidity is still present (8). On CT scan brain and MRI 
brain variety of findings can be seen in addition to 
tuberculomas. These include hydrocephalus, basal 

meningeal enhancement (9) and multiple ring enhancing 
lesions (10). Tuberculomas can be present in frontal, 
parietal, temporal and occipital lobes as well as 
cerebellum, pituitary areas (9), sellar and suprasellar 
areas (11). Our patient showed improvement after 3 
weeks of antituberclosis therapy along with steroids. His 
fever subsided; he was off NG feed and started taking 
orally. His motor milestones improved, he was able to 
hold neck and started sitting with support. He remained 
fit free after 2 weeks of ATT treatment.

Picture # 12

After 3 months of treatment

Picture # 13

After 6 months of treatment

Picture # 14

Picture 12:
After 3 months of treatment child improved. He was 
able to hold his neck and he could eat and drink 
independently. 

Picture 13 & 14: 
After 6 months of treatment child started sitting with 
support.

CONCLUSION

Pakistan is a developing country with limited health 
resources. There is lack of adequate knowledge regarding 
severity of tuberculosis among general population. 
According to WHO more than 74,000 people die from 
TB each year (1). It can only be eliminated by educating 
our people regarding, nutrition, proper vaccination, 
early consultation with local general practitioner, 
diagnosis and proper dosage and duration of treatment. 
This case shows that tuberculomas are difficult to 
diagnose but if kept in differential diagnosis of space 
occupying lesion, then can be early picked up and man-
agedconservatively.
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