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Abstract  

Background :Thrombo-embolic episodes  (TEE) occurred 4.38 times  

more frequently in thalassemia intermedia (TI )than  thalassemia major           

( TM), The prevalence of overt strokes in TI patients with a history of 

thrombosis ranges between 5% and 9%.  Thrombosis in splenectomized 

TI  patients is a chronic  process . Aim of the work :This study aimed at 

detecting the prevalence of silent stroke in TI using MRI and TCD .  

Patients and Methods : Fifty TI patients ( age range 5 to 34 years with 

mean age of 11.2  ± 5.72 years)  fulfilling the inclusion criteria 

underwent history taking , clinical examination , laboratory 

investigations and imagings (MRI, TCD) after providing a verbal 

consent.  Results : Steady  Hb level ranged from 7 to 9.5 g/dl with mean 

of  8.25 ± 0.52 g/dl. Frequency of blood transfusions to maintain that  Hb 

level ranged from 0 to  60 months with mean duration  of  4.78 ±  11.77 

months . Thirty six   (72%) patients were on HU  , on a compliance dose 

20.8 ±  3.8 mg/kg/day. Only 7 (14.85%) were splenectomized within 

maximum period of 2 years. The examination of  right and left MCAs of  

forty seven TI patients resulted into 94 total  TCD examinations, 

64(68%) showed PSV above normal for age while, 70 examinations 

(74.4%) showed MV above normal for age ; suggesting MV sensitivity 

over PSV.TCD velocities showed negative correlation with age at 

diagnosis  (P≤ 0.05) as well as at time of examination (P≤0.05).                      

Six  (85%) out of the 7 splenectomized patients  had high  TCD velocity 

for age .  Both blood transfusion frequency and HU duration of 

compliance showed negative correlation with TCD velocities for further 

longitudinal studies.  Conclusion , TCD is a sensitive tool  to be used for 

early  detection of stroke ( silent or overt) . The presence of high TCD 

velocities for age in TI may suggest the presence of a risk to develop 

stroke ( silent or overt ) 

Key words: Thalassemia Intermedia  , Transcranial Doppler , Silent 

Stroke , MRI brain , HU 
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 DVT : Deep venous thrombosis 
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  mRNA: Messenger RNA 
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 NTBI : non -transferrin bound iron  
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 TM :Thalassemia major  



Abbreviations  
 

 Page V 
 

 UDPG: Uridine 5’-diphospho-alpha-D-glucose 

 VCAM -1 : Vascular cell adhesion molecule -1 

 VEPs: visual evoked potential 

 VWF : Von willibrand factor 

 WBC: White blood cell 

 WHO : World health organization  



List of Tables  
 

 Page V 
 

List of Tables 

  Page 

 Table (1): Comparison of Techniques to Measure Iron Burden…....…….32 

 Table (2): Transcranial doppler protocol: Identification criteria and normal 

flow velocities………………………………………………………………..……57 

 Table (3): Normal values of mean blood velocity for M1 of MCA via 

transtemporal approach………………………………………………..………….58 

 Table(4):Laboratory investigations of 50 TI patients at time of 

enrollement………………………………………………………………………..80 

 Table (5): TCD measurements of  47 studied TI patients …………………81 

 Table (6): TCD parameters (Rt. and Lt. PSV and MV ) among group I , II of 

47 TI patients .……………………………………………………………………...83 

 Table (7):Comparison between groups I,II regarding sex………………...84 

 Table(8):Comparison between group  I ,  II regarding age at examination and 

at diagnosis…………………………………............................................................85 

 Table (9): Comparison between groups (I), (II) regarding iron chelators and 

HU intake………………………………………………………………………….86 

 Table (10):Comparison between groups (I), (II) regarding spleen 

status……………………………………………………………………………....88 

 Table (11): Comparison between group I,II regarding  laboratory 

investigations ………………………………………………………………….….89 

 Table (12):  Statistically significant correlation of right PSV with age at time 

of diagnosis and time of examination  ……………………………………………. 89. 

 Table (13):  Correlations of right PSV with transfusion frequency, treatment   

(HU, iron chelators),clinical examination and laboratory 

investigations……………………………………………………………………..91 



List of Tables  
 

 Page VI 
 

 Table (14): Comparison between groups I, II regarding age at examination 

and diagnosis………………………………………………………………………92 

 Table (15): Comparison between groups I,II  regarding sex of studied TI 

patients………………………………………………………………………….….93 

 Table (16): Comparison between groups I, II regarding treatment history (iron 

chelators , HU intake )………………………………………………………….….94 

 Table(17): Comparison between groups (I),(II) regarding spleen status…95 

 Table(18):Comparison between groups I, II regarding laboratory 

data……………………………………………………………………………….96 

 Table (19): Correlations of demographic data , history , clinical examinations 

and laboratory data with right MV………………………….. ………………………97 

 Table (20):  Comparison between groups I, II regarding sex…………..…...99 

 Table (21): Comparison between groups  I , II regarding age at time of 

examination and at diagnosis……………………………………………………....99 

 Table (22): Comparison between groups I, II regarding treatment history        

( iron  chelators, HU )…………………………………………………………….101 

 Table (23): Comparison between groups I ,  II regarding status of 

spleen………………………………………………………………………….….102 

 Table (24): Comparison between groups I, II regarding laboratory 

investigations results……………………………………………………………..103 

 Table (25): Correlating left PSV with demographic data  , history , clinical 

examination and laboratory investigations……………………………..………..104 

 Table (26): Comparison between groups I, II regarding sex of patients.....106 

 Table (27): Comparison between groups I, II regarding age at time of 

diagnosis and examination …………………………………………………....…106 

 Table (28): Comparison between groups I, II regarding transfusion 

frequency………………………………………………..………………………..107 



List of Tables  
 

 Page VII 
 

 Table (29): Comparison between groups I, II regarding treatment history (iron 

chelators, HU )……………………………………………………………………108 

 Table (30): Comparison between groups I, II regarding  status of spleen. ..109 

 Table (31): Comparison between groups I, II regarding laboratory 

investigations results………………………………………………………….…...110 

 Table (32): Correlations of left MV with demographic data, history , clinical 

examination and laboratory investigations………………………………………..111 

 

 

 

 

 

 

 



List of Figures  
 

 Page VIII 
 

List of Figures 

Page 

 Figure (1): Primary and secondary modifiers of the ß thalassemia 

phenotype…………………………………………...........................................14 

 Figure (2): Paraspinal extramedullary hematopoietic pseudotumors. 

…………………………………………………………………………..……..20 

 Figure (3): Hypercoagulable state is multifactorial……………..……...24 

 Figure (4): Note the bizarre erythrocyte morphology and the nucleated 

erythrocyte………………………………………………….…………………..31 

 Figure (5): Hemoglobin electrophoreisis…...…….………….................33 

 Figure (6): Chest radiograph of TI  patient….……………………….....35 

 Figure (7): Radiological appearance of the skull in homozygous β-

thalassemia.  '' hair -on end appearance"……………………………………...36 

 Figure (8): An R2 image of an iron-overloaded human liver 

superimposed on a T-2 weighted image……………………………………....37 

 Figure (9): Typical transcranial Doppler with imaging scan and recording 

from middle cerebral artery (MCA)…………………………………………...55 

 Figure (10): compare the findings on  T2WI  and  DWI …………………….65 

 Figure  (11) : Pseudo-normalization of DWI …………………………………66 

 Figure (12): Sex  distribution among 50 TI patients …………………...77 

 Figure (13): spleen status at the time of enrollement among 50 TI 

patients ……………………………………………………………………….78 

 Figure (14):distribution of 50 TI  patients compliant to 

HU…………………………………………………………………………….79 

 Figure (15):distribution of  50 TI patients compliant on iron 

chelators………………………………………………………………………79 



List of Figures  
 

 Page IX 
 

 Figure (16):distribution of iron chelating agents used among 50 TI 

patients ……………………………………………………………………….80 

 Figure (17):distribution of TCD parameters among  groups 

I,II……………………………………………………………………..….……83 

 Figure(18) : TCD parameters among group II(This might suggest that 

MV could be more sensitive than PSV)…………………………..……..…..83 

 Figure (19): sex distribution among  groups I, II…………………….....84 

 Figure (20): comparison between groups I, II at time of diagnosis and 

examination ………………………………………………………………..….85 

 Figure (21): Comparison between groups I, II   regarding  frequency  of 

blood transfusion ………………………….…………………………………..86 

 Figure (22):Comparison between groups I, II regarding treatment with 

iron chelators and HU…………………………………………………….......87 

 Figure (23): Comparison between groups I, II regarding type of iron  

chelator  agents………………………………...................................................87 

 Figure (24): Comparison between groups I, II regarding  status of the 

spleen  ………………………………………………………..……………..88 

 Figure (25): Statistically significant correlation of right PSV  with age at 

time of examination………………………………………… ……………….90 

 Figure (26): Statistically significant  negative correlation of right PSV 

with age at time of diagnosis…………………………………………………90 

 Figure (27):  positive correlation between right PSV and dose of 

compliance of HU ……………………………………………………………91 

 Figure (28): Comparison between groups I, II regarding age at time of 

examination and diagnosis…………………………………………………….92 

 Figure (29): Comparison between groups I, II regarding sex of TI studied 

patients………………………………………………………………………...93 


