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Abstract 

Atherosclerosis is the commonest cause of arterial occlusion. The latter many times 

require surgery for significant stenosis impending vascularity. 

Hyperhomocysteinaemia is a rare and treatable cause of arterial occlusion and deep 

vein thrombosis. High index of suspicion is required to diagnose 

hyperhomocysteinaemia causing arterial stenosis. When diagnosed such patients 

can be treated medically with vitamin B 12, Folic acid and vitamin B6 

supplementation. Surgery and recurrence can be avoided when diagnosed correctly, 

and will prove limb saving for the patient. This is a case report of a rare association of 

arterial occlusion and hyperhomocysteinaemia.

Introduction

yperhomocysteinaemia is linked with Harteriosclerosis and thrombotic 

events. it is estimated that approximately 

50% of patients with untreated 

hyperhomocysteinaemia will have major 

cardiovascular event before the age of 30 

yrs. Hyperhomocysteinaemia refers to 

increased total plasma concentration of 

homocysteine with or without an increase 

in free homocystine (disulfide form), it may 

or may not be associated with 

homocystinuria. An increase in total 

plasma homocysteine represents an 

independent risk factor for coronary, 

cerebrovascular, and peripheral arterial 

disease as well as for deep vein 
2,3thrombosis.

Case Report

48 yr male patient, known case of hypertension 

on treatment presented with complaints of cramping 

pain in right limb, absent on taking first step, appears 

after exercise and was relieved by rest since last one 

month. One month back cramping pain in calf 

muscle appeared after walking 500 meters which 

decreased to 200 meters over 1 month. There was no 

history of smoking, diabetes, atrial fibrillation or 

previous myocardial infarction. No family history of 

similar complaint.

He also had history of sudden episode of 

giddiness, double vision and loss of balance on 

walking 8 yr back. The investigation revealed that he 

had complete occlusion of bilateral vertebral artery 

resulting in multiple cerebellar infarctions. He 

recovered from same with conservative treatment.

On examination both lower extremity were 

equally warm. He had right popliteal artery pulsation 

feeble, right dorsalis pedis absent and posterior tibial 

pulsation feeble. The left femoral, popliteal, dorsalis 

pedis, and posterior  tibial arteries were well felt, 

right femoral was well felt. The ankle - brachial index 

on the right was 0.4 and 0.9 on the left. 

Ultrasound examination of his lower extremities 

failed to reveal any DVT. He was investigated with 

right lower limb arterial doppler which showed 

complete block involving the mid and distal popliteal 

artery with collateral formation and evidence of 

diffuse narrowing and streaky blood flow in posterior 

tibial, anterior tibial and dorsalis pedis artery. His 

digital subtraction angiography was performed which 

revealed complete occlusion of right popliteal artery 

with reformation of tibio-peroneal trunk through 

collateral and complete occlusion of distal anterior 

tibial artery.

His blood investigations were carried out to look 

for any prothrombotic state causing thrombosis of 
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multiple arteries. Thrombophilia profile revealed that 

he had hyperhomocysteinaemia of moderate degree. 

Test results for mutations of prothrombin gene G 

20210, protein C or S deficiency, and antithrombin III 

deficiency were negative. Serum homocysteine was 

63 umol/L (normal 5 to 5 umol/L). Antibodies for 

anticardiolipin and the lupus anticoagulant were not 

detectable.

He was started on folic acid, vitamin B 12, and 

v i t a m i n  B  6  s u p p l e m e n t a t i o n  f o r  

hyperhomocysteinaemia and he has managed 

conservatively with ecosprin and clopidogrel. No 

surgical intervention was contemplated in view of 

diffuse peripheral disease involving distal anterior 

tibial artery. He improved symptomatically with this 

treatment and was able to walk long distance without 

any pain. He is completely asymptomatic leading a 

normal lifestyle. 

Discussion

Hyperhomocysteinaemia is a blood 

disorder marked by an excess amount of 

the amino acid homocysteine in the blood 

stream. While healthy levels of  

homocysteine in the blood are thought to 

help regulate metabolism and insulin 

absorption, high levels of this amino acid 

significantly strain the heart and damage 

the bones also it acts as a thrombophilic 

agent.

A e t i o l o g y  a n d  t y p e s  o f  

hyperhomocysteinaemia

T h e r e  a r e  t w o  t y p e s  o f  

hyperhomocysteinaemia, Primary and 

secondary:

1. Primary hyperhomocysteinaemia : 

Due to inherited enzyme deficiency in 

the homocysteine pathways like :

a) Cystathionine beta synthase (CBS) 

deficiency : It is the commonest 

deficiency, inherited as autosomal 

recessive trait, occurring in only 1 

in 100,000 live births. It is 

characterised by dislocation of 

lens, skeletal deformities, mental 

retardation, and premature 

atherosclerosis. 

b) 5, 10 methylene tetrahydrofolate 

reductase (MTHFR) deficiency : A 

mutation in the enzyme MTHFR is 

a s s o c i a t e d  w i t h  

hyperhomocysteinaemia especially 

in the presence of low folic acid.

c) Methy lene  te t rahydro fo late  

homocysteine methyl transferase 

deficiency.

2. Secondary hyperhomocysteinaemia

S e c o n d a r y  c a u s e s  o f  

hyperhomocysteinaemia include:

lMedications : Some people acquire 

hyperhomocysteinaemia by taking 

certain medications, including 

anticonvulsants such as eptoin 

and carbamazepine, cyclosporine, 

methotrexate and isoniazid.

lNutritional deficiencies : Up to 

t w o  -  t h i r d s  o f  a l l  

hyperhomocysteinaemia cases are 

due to nutritional deficiencies. 

These vitamins are folic acid (B8), 

cyanocobalamine (B12) and 

pyridoxine (B6), all vitamins that in 

turn help control levels of 

homocysteine.

lMalignancies : Malignancies of 

breast, ovary and pancreas. Acute 

lymphoblastic leukaemia can also 

increase homocysteine levels 

significantly.

lAutoimmune diseases : Pernicious 

a n a e m i a ,  s y s t e m i c  l u p u s  

erythematosus.

lPostmenopausal women

lSmoking

lOther medical conditions : The 
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presence of other, more serious 

underlying disorders can cause 

hyperhomocysteinaemia. Liver 

impairment, kidney impairment, 

hypothyroidism can all cause 

hyperhomocysteinaemia.

Measurement of plasma homocysteine

Normal total plasma homocysteine 

levels in the fasting state range from 5-15 

umol/L depending upon these levels, Kang 

e t  a l  h a s  c l a s s i f i e d  

hyperhomocysteinaemia into 3 types:

(a) Moderate risk : 16-30 umol/L

(b) Intermediate risk : 31-100 umol/L

(c) Severe risk : > 100 umol/L

Approximately 5-7% of general 

population and 12-47% patients with 

coronary and other vascular diseases have 

moderately elevated plasma levels of 

homocysteine.

Homocysteine metabolism

Pathways of homocysteine metabolism.

Remethylation pathway

Homocysteine is a sulphur - 

containing amino acid formed during the 

metabolism of methionine. Homocysteine 

is metabolised by one of two pathways : 

remethylation and transsulphuration. In 

the remethylation cycle, homocysteine is 

converted to methionine by the acquisition 

of a methyl group in a reaction catalysed 

by methionine synthase. Vitamin B12 is 

an essential cofactor for methionine 

synthase, N5-methyl-tetrahydrofolate is 

the methyl donor in this reaction and N5, N 

10 - methylenetetrahydrofolate reductase 

(MTHFR) functions as a catalyst in the 

remethylation process.

Transsulphuration pathway

Under conditions in which an excess of 

methionine is present or cysteine 

synthesis is required, homocysteine enters 

the transsulphuration pathway. In this 

pathway, homocysteine condensed with 

serine to form cystathionine in a reaction 

catalysed by the vitamin B6 - dependent 

enzyme  cys ta th ion ine -synthase .  

Cystathionine is subsequently hydrolysed 

to form cysteine. A minor amount of 

remethylation takes place via an alternate 

route using betaine as the methyl donor.

The accumulation of homocysteine 

and its metabolites is caused by disruption 

of any of the 3 interrelated pathways of 

methionine metabolism - deficiency in the 

cystathionine B - synthase (VBS) enzyme, 

defective methylcobalamin synthesis, or 

abnormality in methylene tetrahydrofolate  

reductase (MTHFR). 

Metabolism of homocysteine, thus, 

requires three enzymes and three vitamins 

as cofactors. The enzymes are methionine 

synthase and methylene tetrahydrofolate 

reductase both involved in the 

remethylation process and cofactors 

required for the process are folic acid and 

vitamin B 12, two B complex vitamins. The 

Third enzyme is cystathionine B synthase 

and the cofactor is vitamin - (pyridoxine) 

another B complex vitamin. These 

function in the transsulphuration 

pathway.
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Mechanism of injury caused by 

hyperhomocysteinaemia

Several mechanisms have been 

suggested as the possible cause of 

accelerated vascular disease. These 

include (1) endothelial cell damage, (2) 

smooth muscle cell proliferation, (3) lipid 

peroxidation, (4) up-regulation of 

prothrombotic factors (XII and V), and (5) 

down-regulation of antithrombotic factors 

or endothelial - derived nitric oxide.

Treatment of hyperhomocysteinaemia

Treatment of hyperhomocysteinaemia 

varies with the underlying cause. 

However, vitamin supplementation with 

folic acid in combination with vitamin B 6 

and B 12 is usually effective in reducing 
4plasma levels of homocysteine.  Even if 

there is a genetic deficiency of any of the 

enzyme involved in homocysteine 

metabolism, supplementation with these 

vitamins can result in optimal functioning 

of the defective enzyme. However 

cardiovascular benefits of normalisation of 

hyperhomocysteinaemia are st i l l  

unproven. In this case study our patient 

has got significant improvement of his 

symptoms after normalisation of 

hyperhomocysteinaemia and he is at 

present asymptomatic leading normal 

lifestyle. Therefore, this case study acts as 

stimulus for carrying out further 

randomised control trial for proving the 

b e n e f i t s  o f  n o r m a l i s a t i o n  o f  

hyperhomocysteinaemia.
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