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Abstract:  
Background: Ataxia Telangiectasia (A-T) is a rare neurodegenerative disorder that affects a 
number of different systems of the body.  
Aim of the work: To identify the spectrum of clinical presentations of children with A-T. 
Methods: Retrospective cohort study of data of 35 children with confirmed diagnosis of A-T. 
Results: A-T clinical spectrum was diverse with two distinct presentations according to age of 
onset of symptoms; classic early onset among 29 (82%) (mean age± SD= 2.9 ± 0.63 years) and 
variant late in 6 (17%) (mean age± SD=9.83 ± 1.34 years). In early onset A-T the leading 
presentations were classic; ataxia in 100%, telangiectasis (100%), dysarthria (62%), cerebellar 
atrophy (58%), repeated sinopulmonary infections (48%), autoimmune vitiligo in one child, but 
not peripheral neuropathy or postural scoliosis. While among those with late onset A-T, the 
leading presentations were extrapyramidal manifestations and dystonia in (66.6%), late 
development of ataxia (100%), telangiectasis (50%), dysarthria (66.6%), repeated sinopulmonary 
infections (16.6%), cerebellar atrophy (16.6%) and peripheral neuropathy (50%). All 35 (100%) 
had elevated alfa fetoprotein, 74% had reduced IgE levels and 68% had reduced IgA levels. Acute 
lymphoblastic leukemia (ALL) complicated the course of 17.2% and 16.6% of early and variant 
late onset A-T respectively, and preceded the onset of ataxia among 50% of affected cases.  
Conclusion: Ataxia telangiectasia is a rare neurologic disease with various clinical 
presentations. A-T clinical spectrum is diverse with two distinct presentations according to age 
of presentation: classic early onset and variant late onset. Immune dysregulation is more 
pronounced among the early onset group. ALL might be the initial presentation of A-T that 
precedes the onset of ataxia and of telangiectasis.  

Level of Evidence of Study: IIB (1).  
Keywords: Ataxia telangiectasia; Acute lymphoblastic leukemia; dysarthria; sinopulmonary 
infections;  cerebellar atrophy; peripheral neuropathy. 
Abbreviations: ALL: Acute lymphoblastic leukemia; A-T: Ataxia telangiectasia. 
 

Introduction 
Ataxia telangiectasia (A-T) is a rare degenerative disorder that affects a number of different 

systems of the body, particularly the central nervous system and the immune system. The 
estimated prevalence is 1/100,000 children (2). The clinical spectrum of presenting signs, 
symptoms and age at presentation make the diagnosis very challenging. Oculocutaneous 
telangiectasia is not the first sign to appear, and might not be present at time of diagnosis in 
20% of patients at initial time of diagnosis (3). Ataxia and repeated sinopulmonary infections are 
the earliest signs. The severity however, varies markedly with reports of ataxia signs 
presentations at age of 60 (4).  A-T is an autosomal recessive disorder caused by defective gene 
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on chromosome 11 (ATM gene) (5). The ATM gene mutations are several and heterogenic. Hence, 
signs and symptoms vary widely in severity from person to person and rate of progression of 
disease. It was also reported that some patients retain residual function of the ATM protein, 
resulting in milder phenotypes (6). A-T is of major interest because its many different facets may 
include other major health problems including a very wide spectrum of neurologic disease, cancer 
(breast, bladder, melanoma, etc., all associated with ATM gene mutations) (7), 
immunodeficiency, osteoporosis, radio-sensitivity and premature aging (2). Juvenile idiopathic 
arthritis is another rare clinical presentation of immune dysregulation in A-T. Rate of 
deterioration in A-T is not predictable (8).  

Bone marrow transplantation in A-T has proved to be of limited success as a line of treatment 
(9). Yet, early rehabilitation and symptomatic treatment have a positive impact on quality of life 
among subjects inflicted by A-T. We aimed to describe the various clinical manifestations of A-
T, the relevant investigations and management.  

Subjects and Methods  

This retrospective cohort study included data of 35 children with confirmed diagnosis of 
ataxia telangiectasia who were attendants of Pediatric Neurology Clinic at Cairo University 
Children’s Hospitals during 2009- 2019. The study was conducted in compliance to Helsinki 
declaration guidelines (10). All caretakers of studied cohort approved the enrollment in the 
study. The diagnosis relied upon detailed history, clinical examination, laboratory investigations 
of alpha fetoprotein, IgA and IgE levels and brain magnetic resonance imaging (MRI). Other 
investigations were performed according to clinical judgment as electromyography, nerve 
conduction (4 cases) and whole exome sequencing (2 cases). All underwent eye examination. 
Ataxia telangiectasia diagnosis was confirmed by presence of ataxia and raised alfa fetoprotein. 
Absence of telangiectasia did not rule out the diagnosis (11).  

Statistical Analysis  
Data was tabulated and presented as mean, standard deviation and simple frequencies. 

Differences were analyzed for statistical significance at less than 0.05. Chi square test was 
employed for comparison of non-parametric values and T test for parametric values.  

Results 

The study included 35 children with confirmed diagnosis of ataxia telangiectasia. Of them 
20 (57.1%) were females and 15 (42.9%) males. Their ages ranged from 3 to 14 years with a mean 
of 4.12 ± 2.8 years.  
Demographic Characteristics and Family History: 

Twenty (57.1%) of the studied cohort were products of a consanguineous marriage. History 
of similarly affected sibling was present in 3 (8.5%) families. History of previous death of a sibling 
of with acute lymphoblastic leukemia (ALL ) without any neurologic manifestations was present 
in one consanguineous family. History of recurrent sinopulmonary infections was documented 
among 15 (42.9%) children only.  
Clinical Presentations of A-T: 

A-T clinical spectrum is diverse with two distinct presentations according to age of 
presentation. A-T had 2 distinct clinical presentations, early onset among 29 (82%) children and 
late onset among 6 (17%). Those with early onset disease had the classic features of A-T, while 
those with older age at presentation had a varied clinical presentation, namely extrapyramidal 
manifestations. Mean duration between onset of disease and presentation to specialized 
professional care at Pediatric Neurology Clinic was 3.8± 0.6 years. Static ataxia was an initial 
presentation among those with classic A-T, but not among the variant late onset A-T. (Table 1). 

Neurologic features: 
Neurologic features are prominent in both early and variant late onset A-T. All the studied 

cohort suffered from static ataxia (100%), that started early in life in 29 (82.8%) cases, and later 
in 6 (17.1%). Not all had telangiectasia. Only 32 children (91.45%) exhibited telangiectasia 
evident of the bulbar conjunctiva. Other neuromuscular presentations included dysarthria 
among 22 (62.7%), strabismus  among 6 (17.1%), nystagmus in 10 (28.5%), oculomotor apraxia 
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among 10 (28.5%), extrapyramidal manifestations as loss of facial expression among 8 (22.8%), 
drooling among 8 (22.8%) and dystonia among 8 (22.8%), dysphagia among 7 cases (19.95%), 
peripheral neuropathy among 3 (8.55%) children, postural scoliosis and progressive foot 
deformity among 4 (11.4%). (Figure 1). Peripheral neuropathy, dysphagia and postural scoliosis 
were encountered among cases in the second decade. 

Table 1: Demographic and clinical picture of studied cohort with ataxia telangiectasia. 

  
  

Classic early 
A – T  

(29 children) 

Variant Late 
onset A – T  
(6 children) 

P 
value 

Age of onset of manifestation (mean 
± SD in years) 2.9 ± 0.63 9.83 ± 1.34 0.0001 

Age at presentation 
(mean ± SD in years) 6.8 ± 2.6 12.8 ± 1.47 0.0001 

History of consanguinity 17 3 0.863 
Male/Females 12/17 3/3  
Ataxia 29 6 ----- 
Telangiectasia 29 3 0.351 
Dysarthria 18 4 0.778 
Oculomotor  apraxia 9 1 0.582 
Strabismus 4 2 0.355 
Nystagmus 9 1 0.582 
Loss of facial expression 4 4 0.047 
Dystonia, 4 4 0.047 
Dysphagia 3 4 0.0233 
Postural scoliosis 0 4 0.0023 
Peripheral neuropathy 0 3 0.009 
Recurrent sinopulmonary infections 14 1 0.327 
Autoimmune (vitiligo) 1 0 0.248 
MRI: cerebellar atrophy  17 2 0.513 
          Brain abscess 1 0 0.248 
Elevated serum alpha fetoprotein 29 6 ----- 

Low IgA level 22 2 0.331 
Low IgE level 23 3 0.541 

Neoplasm ALL 5 1 0.977 
ALL: acute lymphocytic leukemia, IgA: immunoglobulin A; IgE: immunoglobulin E.  

 
Immune Dysregulation: 
Recurrent sinopulmonary infections were encountered among 15 cases. Nine (25.65%) 

children suffered  recurrent pneumonia that necessitated hospital admission. Six ( 17.1%) 
suffered from bronchiectasis. Multiple brain abscesses complicated the march of ataxia 
telangiectasia in one (2.85%) child. Autoimmune diseases were less frequent among our studied 
cohort; only one (2.85%) child  suffered from autoimmune vitiligo. 

Neoplastic  
Acute lymphoblastic leukemia (ALL) was the only encountered neoplasm among 6 (17.1%) of 

our studied cohort, with 3 of them (8.55%), the diagnosis of ALL preceded the diagnosis of ataxia 
telangiectasia. 
Classification according to Phenotype of A-T:  
Classic early onset A-T: 

The mean age± SD at onset of disease was = 2.9 ± 0.63 years (median=2 years 10 months). 
In classic early onset A-T, the leading presentation was ataxia among 100%, telangiectasis 
among 100%, dysarthria among 62%, cerebellar atrophy among 58%, but not peripheral 
neuropathy or postural scoliosis. Oculomotor apraxia was detected in 31% of classic A-T cases, 
which is double that among variant late onset A-T. Repeated sinopulmonary infections were 
reported among 48%. Manifestations of raised intracranial tension were present in one case.  
Variant Late onset A-T: 

Variant late onset A-T cases showed later age of onset of neurological manifestations  (mean 
age± SD was 9.83 ± 1.34 years, median=9.5 years) among 6 (17%) compared to 2.9 ± 0.63 years 
of classic A-T (p=0.0001). Extrapyramidal manifestations were early and prominent features in 
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variant late onset A-T. Dystonia was a major feature (66%), mainly neck, arm and leg. Postural 
scoliosis, dysphagia and peripheral neuropathy were also common features (66%, 66% and 50% 
respectively). Among those with  variant  late onset A-T, ataxia developed late among all 100% 
and was not an early presenting symptom. Other features of A-T were telangiectasis among only 
50%, dysarthria among 66%, repeated sinopulmonary infections among 16.6%, cerebellar 
atrophy among 16.6% and peripheral neuropathy among 50%. Oculomotor apraxia was detected 
in one child (16.6%) of  variant late onset A-T. Dystonia, dysphagia and loss of facial expression 
preceded the appearance of ataxia in 4 of the 6 children. Children with variant late onset A-T 
had difficulties attending the regular school day, due to the drooling, dysarthria, peripheral 
neuropathy, etc. All had elevated alfa fetoprotein, and none had associated liver disease, cancer 
liver or cancer ovaries or testicles.   

 

 

Figure 1: Clinical Presentations of our studied 35 children with ataxia telangiectasia. 

 
Lab and Imaging Findings  

Alpha-fetoprotein level was elevated in all (100%). It ranged from 5.5 – 25.7 folds of upper 
level of normal for alpha-fetoprotein. Ig E level was found low in 26 cases (74.1%) not exceeding 
8.4 IU/ml compared to the accepted normal level of 150- 393 IU/ml. Ig A level was low among 24 
cases (68.4%). Their IgA level ranged between 8 and 30 mg/dl compared to accepted normal for 
age that ranged between 34 -305 mg/dl.  

MRI brain revealed cerebellar atrophic changes in 19 (54.15%) of cases and multiple brain 
abscesses in one (2.85%) case. It is important to note that 15 (42.8%) children of studied cohort 
with A-T had normal MRI scans. EMG and nerve conduction studies revealed axonal motor and 
sensory neuropathy in 3 (8.55%) cases. Whole Exome Sequencing (WES) was performed in 2 cases 
and revealed: homozygous variant in the ATM gene, The ATM variant c.2250 G> A p. One was 
a product of consanguineous marriage and the other not.  

Case Presentations are illustrated in Figures 2-4.  
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Figure 2: Case Presentation 1. 

Cerebellar atrophic changes as detected by MRI brain in a male child 10 year old, product of consanguineous 
marriage, with ataxia, telangiectasia, staccato speech, elevated alpha-fetoprotein and low IgA.  

 
 
 

   
Figure 3: Case Presentation 2. 

Clubbing of fingers and toes and recurrent sinopulmonary infections in a female child (4 year old), with 
frequent falling down and unsteady gait. Her parents were first order cousins and had history of male 
sibling death with acute lymphoblastic leukemia. She had telangiectasia, wide base gait , elevated alpha-
fetoprotein, low Ig A and Ig E. 
 
 

   
Figure 4: Case Presentation 3. 

Multiple brain abscesses as detected by MRI brain in a male child 9 year old with ataxia, telangiectasia, 
staccato speech, recurrent pneumonia, elevated alpha-fetoprotein, low level Ig A and Ig E.  
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Discussion 
Ataxia telangiectasia is a rare autosomal recessive complex disorder with variability in the 

severity of manifestations between affected individuals and at different ages. The hallmark of 
ataxia telangiectasia is static ataxia among classic early A-T cases, but is not necessary the 
initial presentation in the variant late onset cases. Absence of telangiectasia does not exclude 
the diagnosis of ataxia telangiectasia. Hence ataxia telangiectasia should be considered in the 
differential diagnosis of early static ataxia during the first 4 years of life. It is imperative to 
assess alfa fetoprotein in any child with ataxia. The elevated alfa-fetoprotein is a constant 
feature among our studied cohort as well as among other studied cohorts (3, 12). Again, it seems 
that the decreased IgA and Ig E aid in the diagnosis  of A-T in a child with static ataxia, even if 
telangiectasia is lacking. Normal Ig A and Ig E levels do not rule out the diagnosis of A-T.  

Ataxia telangiectasia should also be suspected in any child with static ataxia if there is 
history of positive parental consanguinity, as 57% of our studied cohort were products of 
consanguineous marriages. Especially that among cohorts of ataxia telangiectasia history of 
positive parental consanguinity ranged between 72.2-81% (3, 12).  

Gait disturbances, swaying, poor body balance of a toddler might be the initial presentation 
of static ataxia in ataxia telangiectasia.  Yet, meticulous examination of coordination and 
localization is necessary though it might be challenging in younger toddlers. (13) 
Among our studied cohort, there was a lag of 3 years between onset and presentation to our 
specialized center. More awareness of the spectrum of clinical features of ataxia telangiectasia 
is needed.    

Ataxia telangiectasia is a progressive disease, with progression and development of 
dysphagia, postural scoliosis and axonal neuropathy in the second decade of life.  Yet, there was 
no typical march of disease among our studied children. Ataxia telangiectasia comprises a 
heterogenous group of presentations, clinical and lab finding, rate of progression and severity of 
disease  (14). This variation in clinical spectrum of A-T makes the diagnosis  based on high index 
of suspicion. This variation is largely dependent on the amount of residual function of ATM 
protein (6).  

The recurrent sinopulmonary infections complicated 42.75% of cases. They cause morbidity 
and negatively impact the quality of lives of the children afflicted by ataxia telangiectasia. More 
research is needed to address risk factors that pave the way to recurrent sinopulmonary 
infections, and what factors protect against recurrent sinopulmonary infections. Among our 
studied cohort, we encountered recurrent pneumonia and bronchiectasis but not interstitial lung 
disease (15).   

Classic early onset of A-T was characterized by immune dysregulation in the form of 
sinopulmonary infections and vitiligo, more than the variant late onset A-T. Late onset 
presentation A-T might not have the telangiectasia component in 50% of children. While 
peripheral neuropathy and scoliosis might be part of the clinical picture spectrum of  variant  
late onset A-T, they were not encountered among those with early onset.    
Extra pyramidal manifestations, mask face, drooling and dystonia were more common among 
variant  late onset A-T cases. Dystonia was a major feature (66.6%) mainly neck, arm & leg 
dystonia. Dystonia is of particular interest and it was the main presenting manifestation in 4 
cases with  variant  late onset A-T, before the development of ataxic manifestations.  
A-T should be suspected among those with unexplained childhood dystonia, and they should 
ideally be tested for alpha fetoprotein. If found elevated,  then the work up of A-T should be 
advised. Variant late onset A-T many be an underdiagnosed entity. Postural scoliosis and axonal 
neuropathy were present in  variant  late onset A-T (66.6%, 50% respectively) but not in classic 
A-T cases. Nystagmus was found in only one case (16.6%) in variant A-T compared to 31% in 
classic A-T cases. The dysphagia and dystonia that appear in the second decade of life of A-T 
patients might result in malnutrition, aspiration and lung problems (2).   
Among our studied cohort 10 children suffered from oculomotor apraxia and conjunctival 
telangiectasia and ataxia. The presence of telangiectasia among this cohort excludes the 
diagnosis of ataxia with oculomotor apraxia, which is a distinct entity. Again it is important to 
outline that those with ataxia and oculomotor apraxia do not get the extra-neurological 
complications of immunodeficiency, or neoplastic associations(16). Ataxia with oculomotor 
apraxia comprises several types, of them type 2 in which there are elevations of alfa 
fetoprotein(17). It differs from A-T in the older age at presentation, and absence of telangiectasia. 
To help distinction video-oculography was reported to be of value but not mandatory (18). All 
these incapacitated the children and rendered meeting demands of a regular school day very 
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challenging to children with A-T. Early diagnosis is essential to allow proper rehabilitation and 
placement of children with A-T in a more school friendly environment. 

MRI brain showed typical cerebellar atrophic changes in 54.15% of our studied cohort with 
ataxia telangiectasia (19). Yet, it is mandatory to perform MRI brain as it might reveal other 
findings that explain the neurodegenerative clinical findings. We report that MRI revealed 
multiple brain abscesses in one case (2.85%).  It is important to note that a normal MRI scan 
does not rule out the diagnosis of A-T.  

Ten to 40% of those with ataxia telangiectasia are known to develop malignancies, the 
commonest being acute lymphoblastic leukemia, non-Hodgkin lymphoma and other 
malignancies as breast cancer (20). Acute lymphoblastic leukemia was the only encountered 
neoplasm among 17% of our studied cohort of ataxia telangiectasia. It is interesting however, 
that acute lymphoblastic leukemia preceded the onset of ataxia among half of them. Thus, if 
ataxia develops in child with history of acute lymphoblastic leukemia, work up for ataxia 
telangiectasia is required.  

Unanimous elevation of alpha- fetoprotein is an important marker for the diagnosis of ataxia 
telangiectasia (21). Reduction of  IgA and IgE is common in ataxia telangiectasia, yet, normal 
IgA and IgE levels do not rule out ataxia telangiectasia. The deranged levels of Ig A and Ig E are 
not the only cause of immune dysregulation among children with A-T (22).  
Family counselling remains the golden standard for prevention of recurrence of cases among 
same family due to the lack of specific treatment of ataxia telangiectasia and the high rate of 
consanguinity among the parents of the index cases.  More than 50% of our studied children who 
suffered from ataxia telangiectasia were products of consanguineous marriages.  

Though whole exome sequencing is known to be helpful in diagnosis and carrier detection 
(2), and might provide insight to the different heterogenous presentations and variants of ataxia 
telangiectasia, it was not routinely performed among our studied cohort. The limitations of our 
study includes that we did not study ATM protein expression and kinase activity. We also did 
not study the underlying molecular genetics of our studied cohort and did not corrolate 
genotype/phenotype characteristics.  Studies of genotype/phenotype characteristics (23) would 
provide sensitive predictor of outcome, potential marker for diagnosis of relatives of index cases, 
and more insight to the clinical spectrum of A-T. 

Conclusion  
Ataxia telangiectasia comprises a heterogenous group of presentations, clinical and lab 

findings, rate of progression, and severity of disease. Absence of telangiectasia does not exclude 
the diagnosis of ataxia telangiectasia. There are two distinct A-T presentations; classic early 
onset and variant late onset. Classic A-T who developed ataxia below age of 3 years, were more 
common than variant late onset A-T. Variant late onset showed later onset of neurological 
manifestations around age of 10 years. Extrapyramidal manifestations were early and 
prominent features in variant late onset A-T. Dystonia was a common main presenting feature, 
mainly neck, arm and leg among those with variant late onset A-T. Thus, A-T should be included 
in the differential diagnosis of primary appearing dystonia of childhood. Elevation of alpha- 
fetoprotein is an important marker for the diagnosis of ataxia telangiectasia. Normal IgA and 
IgE levels do not rule out ataxia telangiectasia. If ataxia develops in child with history of acute 
lymphoblastic leukemia, work up for ataxia telangiectasia is required. History of non-neurologic 
oncologic disease in the family warrants screening for A-T.  
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