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INTRODUCTION 

Takeuchi and Shimizu first described this type of 

angiopathy in 1957 in Japan that was later on called 

Moyamoya disease (MMD) in 1969.1,2 The term 

Moyamoya in Japanese language means a puff of smoke 

and the disease was so named due to its similar 

appearance on angiography. The cerebral angiopathy is 

characterized by progressive stenosis or occlusion of the 
internal carotid artery or its branches with subsequent 

development of basilar collaterals.3 Moyamoya disease 

(MMD) refers to isolated and primary moyamoya 

angiopathy, which is usually bilateral. Moyamoya 

syndromes (MMS) correspond to moyamoya angiopathy 

that occurs unilaterally or is associated with other 

neurological with or without a well-known associated 

congenital or acquired condition.4 The pathophysiology 

of Moyamoya disease remains unknown and many 

studies are being undertaken to find out more about it. 

Irrespective of the cause, Moyamoya angiopathy 
increases the risk of ischemic and hemorrhagic brain 

damage. Moyamoya disease and pulmonary tuberculosis 

rarely occur together in the same patient. In this case 

report, we have described a rare case of Moyamoya 

disease coexisting with Multidrug resistant Pulmonary 
Tuberculosis in a twelve-year-old patient. After 

reviewing the available literature, we came across only 

one reported case of Moyamoya disease coexisting in a 

patient with pulmonary tuberculosis in an adult patient.5 

CASE REPORT  

Authors present a case of a 12-year-old Asian boy who 

came to the hospital with complaints of continuous fever. 

The patient had fever since four weeks with a reported 

temperature in the range of 100-102.5 F. There was an 

evening rise in temperature associated with profuse 

sweating. The fever was associated with chills. The 

parents gave a history of seven kilos (15.43lbs) weight 
loss over a period of one month. He also had productive 

cough since four weeks. There was no history of 

hemoptysis. The relatives of the patient also gave a 
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history of a right sided hemiplegia that developed in the 

patient about a year back for which the patient did not 

seek any medical attention. Other medical histories were 

unremarkable. Also, the patient denied any contact or 

exposure to a patient with Active Tuberculosis.  

On clinical examination, the patient looked moderately 

well, but had an emaciated appearance (BMI= 12.4). 

However, he was in no significant distress. The patient 

had a body temperature of 100 F, pulse rate of 100beats/ 

min, respiratory rate of 30cycles/min and a blood 

pressure of 100/70 mm Hg. On examination of the Chest, 

the patient had bilateral coarse crepitation with decreased 

air entry in the right lung. 

Blood investigations revealed a hemoglobin level of 8.5 

g/dL, a total leukocyte count of 11,260/mm3 (79.7% 

neutrophils, 11.2% lymphocytes) and an adequate platelet 

count. The Erythrocyte sedimentation rate was 65 
mm/hour. Blood chemistry, liver profile, renal profile and 

other coagulation studies were found to be within normal 

limits. Chest X-ray showed an opacity at the base of the 

right lung in the lower lobe suggesting active infection 

(Figure 1). Tuberculin skin testing showed an induration 

of 20 mm * 18 mm. Sputum was positive for Acid Fast 

Bacilli (AFB) and the CBNAAT (Genexpert) testing was 

positive for active tuberculosis infection. Human 

immunodeficiency virus (HIV) enzyme-linked 

immunosorbent testing was negative. 

 

Figure 1: Patch in the right lower lobe. 

The GeneXpert testing also concluded that the infectious 

organism was resistant to the first line drugs Isoniazid 

and Rifampicin, which are used to treat Tuberculosis 

infections. Therefore, the standard tuberculosis treatment 

with first line agents could not be started for the patient. 

He had to be started on the Multi-drug resistant 

Tuberculosis regimen with drugs like amikacin, 

moxifloxacin, pyrazinamide, ethambutol and PAS. In 

spite of resistance, isoniazid was continued. 

The patient had a history of right-sided hemiplegia with 

residual weakness. So, we did a complete neurological 

examination with imaging. The patient had no episodes 
of loss of consciousness and seizures. He was alert, active 

and oriented to time, place and person. The sensory 

system examination was normal. On examining the motor 

system, he had decreased power on the right side (Grade 

3/5) as compared to the left side (Grade 5/5). The cranial 

nerves were normal on testing. We also did a Lumbar 

puncture, which showed normal values and pressures. 

Gram and Zeihl-Neelsen (ZN stains) were negative. The 

electroencephalogram (EEG) was normal. Magnetic 

resonance angiography (MRA) showed a picture, which 

was consistent with Moyamoya disease. Figure 2 shows a 

typical puff of smoke appearance due to branching 

collaterals. 

 

Figure 2: Collaterals on MRA. 

DISCUSSION 

The clinical features of Moyamoya disease are because of 

changes in the blood flow due to the stenosis of the 

Internal Carotid artery and its branches. Moyamoya 

disease can have variable presentations depending on the 

demographic characteristics of the population under 

study. The disease usually shows a bimodal peak with 

children around 5 years of age and adults in their mid-

40s.6 Also, the disease is likely to affect females twice as 
likely as males.7  In most cases, the patients present with 

symptoms of ischemia (transient ischemic attacks (TIAs), 

strokes and seizures) and a few of them present with a 

history of intracranial hemorrhage. Moyamoya disease is 

relatively rare outside Asia.8 

In most of the Asian population, the children primarily 

suffer from ischemic symptoms and adults experience 
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intracranial hemorrhage. In our case, the patient presented 

with a history of hemiplegia with residual weakness.9 

To talk about the genetics of Moyamoya disease, most of 

the familial cases are polygenic or are inherited in an 

autosomal dominant pattern with incomplete 
penetrance.5,10 Along with this, increased levels of many 

growth factors, enzymes and peptides have been limked 

with Moyamoya disease.11 Therefore, the disease was 

presumed to be hereditary and multifactorial.12 The 

characteristic histopathology seen in Moyamoya 

vasculopathy shows a thickened intima with smooth 

muscle proliferation with tortuous duplicated internal 

elastic lamina.13 

The differential diagnosis in a stroke patient of the 

pediatric age group is large. Acute Ischemic Stroke (AIS) 

is by far the most common cause of pediatric stroke. 

Cardiac disease is the most common cause of stroke in 
childhood, accounting for up to a third of all AIS.14,15  

The other common causes include hematological diseases 

like sickle cell disease and prothrombotic disorders, 

infections like varicella, HIV and TB, Vascular causes 

like arteriovenous malformations, vasculitis, malignancy, 

trauma, drugs and also syndromic causes like Marfan 

syndrome and homocystinuria.14 Many diseases may be 

associated with Moyamoya syndrome, which include 

Grave's disease, Fanconi anemia, sickle cell anemia, 

fibromuscular dysplasia, lupus anticoagulant disease, 

Down's syndrome, Marfan syndrome, Turner's syndrome, 
von Recklinghausen disease, Hirschsprung disease, 

aplastic anemia, coarctation of the aorta, leptospirosis, 

HIV,TB, cranial trauma, radiation injury, parasellar 

tumor and hypertension.5,16,17-20  

After observing the autopsy findings in cases of 

tuberculous meningitis, it was repeatedly stressed. that 

arteritis is the cause of narrowing and occlusion of the 

cerebral arteries which was seen on angiography16. Also, 

cerebral arteritis in association with tuberculosis apart 

from the nervous system has been reported by some 

authors.21,22 In our case, the patient had a history of 

hemiplegia one year back for which he did not seek any 
form of treatment. Also, the development of resistance to 

first-line anti-tubercular drugs may be associated with 

lack of early diagnosis and treatment in our patient. 

Therefore, after careful review of our patient’s clinical 

history and relevant literature we hypothesize that 

cerebral arteritis was responsible for the angiographic 

changes in our patient.  

Authors found a few cases of tuberculous meningitis 

associated with Moyamoya syndrome that have been 

reported but authors only found one reported case report 

about a patient who had pulmonary tuberculosis with 
Moyamoya disease.5 Authors also came across only two 

patients diagnosed with Moyamoya syndrome associated 

with pulmonary tuberculosis, who were enrolled in a 

study.24 Therefore, authors can say that the coexistence of 

pulmonary tuberculosis and typical Moyamoya syndrome 

is very rare.16,23 

CONCLUSION  

There hasn’t been any effective treatment determined to 

treat pulmonary tuberculosis-associated with Moyamoya 
syndrome, as it is a very rare combination of diseases. 

Our patient is currently receiving treatment for the 

Multidrug resistant tuberculosis along with aspirin 

therapy for the hemiplegic episode. 
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