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Wolfram syndrome is the association of juvenile onset diabetes mellitus and optic atrophy, also 
known as DIDMOAD (Diabetes Insipidus, Diabetes Mellitus, Optic Atrophy, and Deafness). Patients 
present with diabetes mellitus followed by optic atrophy in the 
and sensorineural deafness in the second decade, dilated renal outflow tracts early in the third decade, 
and multiple neurological abnormalities early in the fourth decade. Other abnormalities include 
primary gonada
brainstem atrophy. A Wolfram gene has recently been mapped to chromosome 4p16.1, but there is 
evidence for locus heterogeneity, and it is still possible that a minority of 
mitochondrial genome deletion. The best available diagnostic criteria are juvenile onset diabetes 
mellitus and optic atrophy, but there is a wide differential diagnosis which includes other causes of 
neurodegeneration. 
carrier detection and prenatal diagnosis can be performed. Management is supportive and includes an 
annual screening for DM, vision, D, urodynamic testing, nephropathy and daily insulin inje
a controlled diet to treat DM.
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INTRODUCTION 
 
First described in 1938 by Wolfram and Wagener, Wolfram 
syndrome (WFS) is a rare, complex, hereditary, 
neurodegenerative and genetic disorder. It manifests as a 
combination of young onset non-immune insulin 
diabetes mellitus and progressive optic atrophy1 in all patients 
with added diabetes insipidus and sensory neural deafness in 
70% of the patients, where it is referred to as DIDMOAD
(Aloi et al., 2012) (Diabetes Insipidus, Diabetes Mellitus, 
Optic Atrophy, Deafness). Wolfram syndrome may also 
include urinary tract, neurological, reproductive and 
psychiatric  abnormalities, limited joint mobility,
cardiovascular and gastrointestinal autonomic neuropathy, as 
well as some types of endocrine dysfuncti
2007). Cases of upper gastro intestinal bleeds and heart 
malformations have also been reported in Wolfram syndrome.
 

What is Wolfram syndrome 
 

Wolfram syndrome is a condition that affects many of the 
body's systems. The hallmark features of Wolfram syndrome 
are high blood sugar levels resulting from a shortage of the 
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ABSTRACT 

Wolfram syndrome is the association of juvenile onset diabetes mellitus and optic atrophy, also 
known as DIDMOAD (Diabetes Insipidus, Diabetes Mellitus, Optic Atrophy, and Deafness). Patients 
present with diabetes mellitus followed by optic atrophy in the first decade, cranial diabetes insipidus 
and sensorineural deafness in the second decade, dilated renal outflow tracts early in the third decade, 
and multiple neurological abnormalities early in the fourth decade. Other abnormalities include 
primary gonadal atrophy. Death occurs prematurely, often from respiratory failure associated with 
brainstem atrophy. A Wolfram gene has recently been mapped to chromosome 4p16.1, but there is 
evidence for locus heterogeneity, and it is still possible that a minority of 
mitochondrial genome deletion. The best available diagnostic criteria are juvenile onset diabetes 
mellitus and optic atrophy, but there is a wide differential diagnosis which includes other causes of 
neurodegeneration. In families in which the causative mutations have been characterized, molecular 
carrier detection and prenatal diagnosis can be performed. Management is supportive and includes an 
annual screening for DM, vision, D, urodynamic testing, nephropathy and daily insulin inje
a controlled diet to treat DM. 

is an open access article distributed under the Creative Commons Attribution License, which 
distribution, and reproduction in any medium, provided the original work is properly cited. 

First described in 1938 by Wolfram and Wagener, Wolfram 
syndrome (WFS) is a rare, complex, hereditary, 
neurodegenerative and genetic disorder. It manifests as a 

immune insulin dependent 
diabetes mellitus and progressive optic atrophy1 in all patients 
with added diabetes insipidus and sensory neural deafness in 
70% of the patients, where it is referred to as DIDMOAD 

(Diabetes Insipidus, Diabetes Mellitus, 
Wolfram syndrome may also 

reproductive and 
abnormalities, limited joint mobility, 
and gastrointestinal autonomic neuropathy, as 

well as some types of endocrine dysfunction (Amr et al., 
Cases of upper gastro intestinal bleeds and heart 

malformations have also been reported in Wolfram syndrome. 

Wolfram syndrome is a condition that affects many of the 
body's systems. The hallmark features of Wolfram syndrome 
are high blood sugar levels resulting from a shortage of the  
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hormone insulin (diabetes mellitus) and progressive vision loss 
due to degeneration of the nerves that carry information from 
the eyes to the brain (optic atrophy). People with Wolfram 
syndrome often also have pituitary gland dysfunction that 
results in the excretion of excessive amounts of urine (diabetes 
insipidus), hearing loss caused by changes in the inner ear 
(sensorineural deafness), urinary tract problems,
et al., 2011) reduced amounts of the sex hormone testosterone 
in males (hypogonadism), or neurological or psychiatric 
disorders. 
 

Diabetes mellitus is typically the first symptom of Wolfram 
syndrome, usually diagnosed around age 6. Nearly everyone 
with Wolfram syndrome who develops diabetes mellitus 
requires insulin replacement therapy. Optic atrophy is often the 
next symptom to appear, usually around age 11. The first signs 
of optic atrophy are loss of color vision and peripheral (side) 
vision. Over time, the vision pr
with optic atrophy are usually blind within approximately 8 
years after signs of optic atrophy first begin
diabetes insipidus, the pituitary gland, which is located at the 
base of the brain, does not function 
disrupts the release of a hormone called vasopressin, which 
helps control the body's water balance and urine production.
Approximately 70 percent of people with Wolfram syndrome 
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Wolfram syndrome is the association of juvenile onset diabetes mellitus and optic atrophy, also 
known as DIDMOAD (Diabetes Insipidus, Diabetes Mellitus, Optic Atrophy, and Deafness). Patients 

first decade, cranial diabetes insipidus 
and sensorineural deafness in the second decade, dilated renal outflow tracts early in the third decade, 
and multiple neurological abnormalities early in the fourth decade. Other abnormalities include 

l atrophy. Death occurs prematurely, often from respiratory failure associated with 
brainstem atrophy. A Wolfram gene has recently been mapped to chromosome 4p16.1, but there is 
evidence for locus heterogeneity, and it is still possible that a minority of patients may harbour a 
mitochondrial genome deletion. The best available diagnostic criteria are juvenile onset diabetes 
mellitus and optic atrophy, but there is a wide differential diagnosis which includes other causes of 

which the causative mutations have been characterized, molecular 
carrier detection and prenatal diagnosis can be performed. Management is supportive and includes an 
annual screening for DM, vision, D, urodynamic testing, nephropathy and daily insulin injections and 

ribution License, which permits unrestricted use, 

hormone insulin (diabetes mellitus) and progressive vision loss 
due to degeneration of the nerves that carry information from 
the eyes to the brain (optic atrophy). People with Wolfram 

rome often also have pituitary gland dysfunction that 
results in the excretion of excessive amounts of urine (diabetes 
insipidus), hearing loss caused by changes in the inner ear 
(sensorineural deafness), urinary tract problems,( Chaussenot 

reduced amounts of the sex hormone testosterone 
in males (hypogonadism), or neurological or psychiatric 

Diabetes mellitus is typically the first symptom of Wolfram 
syndrome, usually diagnosed around age 6. Nearly everyone 

who develops diabetes mellitus 
requires insulin replacement therapy. Optic atrophy is often the 
next symptom to appear, usually around age 11. The first signs 
of optic atrophy are loss of color vision and peripheral (side) 
vision. Over time, the vision problems get worse, and people 
with optic atrophy are usually blind within approximately 8 
years after signs of optic atrophy first begin (Kanki, 2009). In 
diabetes insipidus, the pituitary gland, which is located at the 
base of the brain, does not function normally. This abnormality 
disrupts the release of a hormone called vasopressin, which 
helps control the body's water balance and urine production. 
Approximately 70 percent of people with Wolfram syndrome 
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have diabetes insipidus. Pituitary gland dysfunction can also 
cause hypogonadism in males. The lack of testosterone that 
occurs with hypogonadism affects growth and sexual 
development. About 65 percent of people with Wolfram 
syndrome have sensorineural deafness that can range in 
severity from deafness beginning at birth to mild hearing loss 
beginning in adolescence that worsens over time. Sixty to 90 
percent of people with Wolfram syndrome have a urinary tract 
problem (Kumar, 2010). Urinary tract problems include 
obstruction of the ducts between the kidneys and bladder 
(ureters), a large bladder that cannot empty normally (high-
capacity atonal bladder), disrupted urination (bladder sphincter 
dyssynergia), and difficulty controlling the flow of urine 
(incontinence). 
 

About 60 percent of people with Wolfram syndrome develop a 
neurological or psychiatric disorder, most commonly problems 
with balance and coordination (ataxia), typically beginning in 
early adulthood. Other neurological problems experienced by 
people with Wolfram syndrome include irregular breathing 
caused by the brain's inability to control breathing (central 
apnea), loss of the sense of smell, loss of the gag reflex, 
muscle spasms (myoclonus), seizures, reduced sensation in the 
lower extremities (peripheral neuropathy), and intellectual 
impairment. Psychiatric disorders associated with Wolfram 
syndrome include psychosis, episodes of severe depression, 
and impulsive and aggressive behavior (Rigoli, 2011). There 
are two types of Wolfram syndrome with many overlapping 
features. The two types are differentiated by their genetic 
cause. In addition to the usual features of Wolfram syndrome, 
individuals with Wolfram syndrome type 2 have stomach or 
intestinal ulcers and excessive bleeding after an injury. The 
tendency to bleed excessively combined with the ulcers 
typically leads to abnormal bleeding in the gastrointestinal 
system (Cooper, 1950). People with Wolfram syndrome type 2 
do not develop diabetes insipidus. Wolfram syndrome is often 
fatal by mid-adulthood due to complications from the many 
features of the condition, such as health problems related to 
diabetes mellitus or neurological problems. 
 

Background 
 

Wolfram syndrome is a genetic condition, which is typically 
inherited in autosomal recessive fashion, characterized by the 
combination of diabetes mellitus and optic atrophy. It is along 
a spectrum which encompasses DIDMOAD (Diabetes 
insipidus, diabetes mellitus, optic atrophy, and deafness). The 
syndrome occurs in 1:770,000 individuals with a characteristic 
timeline for its clinical manifestations (Paley, 1956). There are 
some key features that distinguish the diabetes associated with 
Wolfram syndrome from Type 1 autoimmune diabetes 
mellitus. This syndrome is important to recognize as there are 
prognostic implications for those affected. The progressive 
loss of neuronal cell function has been implicated in the loss of 
ability to recognize insulin induced hypoglycemia. Severe 
hypoglycemia with hypoglycemic unawareness can lead to 
significant morbidity and mortality in diabetic patients 
including seizure, coma, and even death (Gunn et al., 1976). 
Recognition that a particular patient is at increased risk for 
poor hypoglycemia recognition can result in changes in 
management of that patient to prevent further morbidity. 
 

How common is Wolfram syndrome 
 
The estimated prevalence of Wolfram syndrome type 1 is 1 in 
500,000 people worldwide. Approximately 200 cases have 
been described in the scientific literature. Only a few families 
from Jordan have been found to have Wolfram syndrome type 
2 (Blasi et al., 1986). 
 
What genes are related to Wolfram syndrome 
 
Mutations in the WFS1 gene cause more than 90 percent of 
Wolfram syndrome type 1 cases. This gene provides 
instructions for producing a protein called wolframin that is 
thought to regulate the amount of calcium in cells. A proper 
calcium balance is important for many different cellular 
functions, including cell-to-cell communication, the tensing 
(contraction) of muscles, and protein processing. The 
wolframin protein is found in many different tissues, such as 
the pancreas, brain, heart, bones, muscles, lung, liver, and 
kidneys. Within cells, wolframin is located in the membrane of 
a cell structure called the endoplasmic reticulum that is 
involved in protein production, processing, and transport 
(Barrett et al., 1995). Wolframin's function is important in the 
pancreas, where the protein is thought to help process a protein 
called proinsulin into the mature hormone insulin. This 
hormone helps control blood sugar levels. 
 
WFS1 gene mutations lead to the production of a wolframin 
protein that has reduced or absent function. As a result, 
calcium levels within cells are not regulated and the 
endoplasmic reticulum does not work correctly. When the 
endoplasmic reticulum does not have enough functional 
wolframin, the cell triggers its own cell death (apoptosis). The 
death of cells in the pancreas, specifically cells that make 
insulin (beta cells), causes diabetes mellitus in people with 
Wolfram syndrome. The gradual loss of cells along the optic 
nerve eventually leads to blindness in affected individuals. The 
death of cells in other body systems likely causes the various 
signs and symptoms of Wolfram syndrome type 1 (Mtanda                
et al., 1986; Thompson et al., 1989). 
 
A certain mutation in the CISD2 gene was found to cause 
Wolfram syndrome type 2. The CISD2 gene provides 
instructions for making a protein that is located in the outer 
membrane of cell structures called mitochondria. Mitochondria 
are the energy-producing centers of cells. The exact function 
of the CISD2 protein is unknown, (Rando et al., 1992) but it is 
thought to help keep mitochondria functioning normally. 
The CISD2 gene mutation that causes Wolfram syndrome type 
2 results in an abnormally small, nonfunctional CISD2 protein. 
As a result, mitochondria are not properly maintained, and they 
eventually break down. Since the mitochondria provide energy 
to cells, the loss of mitochondria results in decreased energy 
for cells. Cells that do not have enough energy to function will 
eventually die. Cells with high energy demands such as nerve 
cells in the brain, eye, or gastrointestinal tract are most 
susceptible to cell death due to reduced energy (Page et al., 
1976). It is unknown why people with CISD2 gene mutations 
have ulcers and bleeding problems in addition to the usual 
Wolfram syndrome features. 
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Some people with Wolfram syndrome do not have an 
identified mutation in either the WFS1 orCISD2 gene. The 
cause of the condition in these individuals is unknown. 
 

How do people inherit Wolfram syndrome 
 

When Wolfram syndrome is caused by mutations in 
the WFS1 gene, it is inherited in an autosomal recessive 
pattern, which means both copies of the gene in each cell have 
mutations. The parents of an individual with an autosomal 
recessive condition each carry one copy of the mutated gene, 
but they typically do not show signs and symptoms of the 
condition. Some studies have shown that people who carry one 
copy of a WFS1 gene mutation are at increased risk of 
developing individual features of Wolfram syndrome or related 
features, such as type 2 diabetes, hearing loss, or psychiatric 
illness. However, other studies have found no increased risk in 
these individuals (Chu et al., 1986). Wolfram syndrome caused 
by mutations in the CISD2 gene is also inherited in an 
autosomal recessive pattern. 
 

Symptoms 
 

This syndrome is not an easy problem to diagnose. The 
majority of individuals will have this disorder for years before 
an accurate diagnosis is made. Some of the signs, symptoms or 
complaints that an individual might have or will see in their 
child: (Swift et al., 1990; Davidson et al., 1993) 
 
 Type-1 Diabetes, normally beginning between the ages of 5 

to 15 
 Frequent and unusual urination in large amounts, combined 

with being constantly thirsty. 
 Bedwetting will begin again after night training has already 

been successful 
 Visual impairment beginning with wearing glasses but 

increasing rapidly 
 Color blindness – socks will never match an outfit or the 

lawn might have many missed patches of grass after 
cutting. 

 Reacting of the iris in the eye that is slow – even in bright 
lights pupils never go pinpoint 

 It becomes evident that high frequency hearing loss or 
tonal deafness has developed 

 Easy to get upset or emotionally agitated 
 The challenge with this syndrome is that the symptoms are 

in the beginning very mild. Any one of them is not difficult 
to overlook or to treat as an individual abnormality. But the 
secondary developing complications can definitely 
rationalize any serious worries (Carson et al., 1977). WS is 
a degenerative and progressive disease – meaning it will 
continue to get worse with time. 

 

Causes 
 

The cause of this disorder is a genetic mutation. The incidence 
of individuals who have this genetic trait in the United States is 
approximately one (1) %. Those individuals who have this 
recessive trait will not display the complete range of symptoms 
of WS. They are subject to an inflated rate of numerous 
methods of mental illness. It is merely when both parents have 
this trait recessively who have offspring who the WSF1 gene 

as a dominant affect. In these families the likelihood of getting 
the dominant trait is one (1) in four (4) for every birth (Karp             
et al., 1978). Multiple cases within a single genetically 
predisposed family are not uncommon. In the UK it is 
projected that one (1) person in every 700,000 have this 
disorder. A United State scientist, Dr. Michael Swift, believes 
that the rate of individuals affected is much more common 
than has been reported earlier. No matter what the actual 
incident figures are, WS is a rare genetic disorder (Bundey              
et al., 1992). It is currently understood to be the effect of either 
mitochondria or nuclear gene dysfunction. The “autosomal 
recessive trait” appears in both females and males with the 
same frequency (Barrett et al., 1995). 
 

Prognosis 
 

The life expectancy of individuals diagnosed with this 
syndrome is approximately 30 years (Barrientos et al., 1996). 
 

Complications 
 

Complications of this syndrome usually include the urinary 
tract as well as seizure disorders. Approximately 2/3 of 
individuals will experience renal problems in their 20s with a 
similar proportion developing neurological complications in 
their 30s (Barrientos et al., 1996). 
 

DIAGNOSIS 
 

Clinical Diagnosis 
 

WFS1-related disorders include a phenotypic spectrum ranging 
from Wolfram syndrome (WFS) to WFS1-related low-
frequency sensory hearing loss (also known as DFNA6/14/38 
LFSNHL). 
 

Wolfram syndrome (WFS) is sometimes referred to as 
DIDMOAD diabetes insipidus, diabetes mellitus, opticatrophy, 
and deafness). The following are sensitive and specific for 
WFS (Fraser and Gunn, 1977): 
 

 Juvenile-onset (age <16 years) diabetes mellitus 
 Juvenile-onset optic atrophy (age <16 years) 
 Autosomal recessive inheritance 
 

Additional clinical features include the following: 
(Polymeropoulos et al., 1994) 
 

 High tone sensorineural hearing impairment (which can 
sometimes be congenital and severe) 

 Cerebellar ataxia 
 Dementia / intellectual disability (both may occur, but 

intellectual disability is rare) 
 Psychiatric disease 
 Neurogenic bladder or bladder dyssynergia 
 Other endocrine findings: 
 Central diabetes insipidus 
 Delayed/absent puberty; hypogonadism in males 
 Non-autoimmune hypothyroidism 
 Growth retardation 
 Cardiomyopathy and structural congenital heart defects 

(Collier et al., 1996). 
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DIFFERENTIAL DIAGNOSIS 
 

Wolfram syndrome type 2 (WFS2) (OMIM 604928), 
diagnosed in four Jordanian families and caused by mutations 
inZCD2 on 4q22, is characterized by juvenile-onset diabetes 
mellitus, optic atrophy, high-frequency sensorineural hearing 
impairment, urinary tract dilatation, impaired renal function, 
hypogonadism, and severe gastrointestinal ulcer and bleeding, 
but not diabetes insipidus (Ron, 2007; Rutkowski, 2007). In 
one family the facial features were abnormal (Haze et al., 
1999). The disorder is apparently very rare and may be 
confined to a certain ethnic background. Of note, molecular 
genetic testing of 377 hearing impaired probands did not reveal 
additional individuals with ZCD2 mutations, indicating 
that mutation of ZCD2 does not explain a substantial fraction 
of nonsyndromic hearing impairment. 
 

Hearing impairment: Approximately 20% of genetic hearing 
impairment is inherited in an autosomal dominant manner, a 
small fraction of which is LFSNHL. 
 

LFSNHL is heterogeneous (Yoshida, 2000). In addition to 
DFNA6/14/38, the following loci have been identified: 
 

 DFNA1, mapped by Leon et al. [1992], is caused by 
mutations in DIAPH1; to date, only one family has been 
identified with this disorder (Ye, 2000). 

 DFNA54  
 DFNA11/DFNB2, caused by mutations in MYO7A, has 

been described in one family with autosomal 
dominant inheritance. Audiograms resembled WFS1-
related LFSNHL, although some affected individuals had a 
flat audiogram (Shen et al., 2002). 

 Testing Strategy: 
 

To confirm/establish the diagnosis in a proband 
 

 The diagnosis of WFS and Wolfram-like syndrome is 
based on clinical findings and confirmed by findings 
onmolecular genetic testing. 

 The diagnosis of WFS1-related LFSNHL is established 
by sequence analysis. 

 If clinical suspicion is high and the sequencing analysis 
fails to detect a mutation(s), deletion/duplication 
analysis should be considered as second tier testing. 

 

Carrier testing for relatives at risk for autosomal 
recessive WFS requires prior identification of the disease-
causing mutations in the family (Wu et al., 2007). Note: 
Carriers are heterozygotes for the autosomal recessive disorder 
WFS and are not at risk of developing WFS. Predictive 
testing for: 
 

 Asymptomatic family members at risk for autosomal 
recessive WFS requires prior identification of the disease-
causing mutations in the family; 

 Asymptomatic family members at risk for autosomal 
dominant WFS-like disease require prior identification of 
the disease-causing mutation in the family (Yamamoto               
et al., 2007). 

 

Prenatal diagnosis and preimplantation genetic diagnosis 
(PGD) for at-risk pregnancies require prior identification of 
the disease-causing mutation(s) in the family. 

Prevalence 
 

Wolfram syndrome: More than 90 individuals from more 
than 60 families have been described worldwide (Hong, 2004; 
Takeda et al., 2001; Fonseca et al., 2005). A study from the 
UK estimated a prevalence of WFS of 1:550,000 children in 
the UK (Strom et al., 1998). No valid estimate of prevalence is 
possible if atypical presentations (e.g., autosomal 
dominant WS-like disease, autosomal dominant LFSNHL 
caused by WFS1 mutations) are included. 
 

DFNA6/14/38 (WFS1-related LFSNHL) 
 

 Mutations in WFS1 were identified in ten of 13 families 
with autosomal dominant LFSNHL in whom  
linkagestudies either showed linkage or were compatible 
with linkage to chromosome 4p (Inoue et al., 1998). 

 In five of 30 Danish families (Lyssenko et al., 2008) and 
three of nine Japanese families with characteristic findings 
on audiogram and/or a positive family history that were 
unsuitable for linkage analysis, molecular genetic 
testing showed WFS1 mutations. 

 

MANAGEMENT 
 

Evaluations Following Initial Diagnosis: 
 

To establish the extent of disease and needs in an individual 
diagnosed with a WFS1-related disorder, the following 
evaluations are recommended: 
 

Wolfram syndrome and Wolfram-like syndrome (Franks et 
al., 2008): 
 

 Glucose tolerance test (if not already performed) 
 Eye examination, including visual acuity, color vision, and 

visual fields 
 Audiologic examination, including auditory brain stem 

responses (ABRs) and evoked otoacoustic emissions 
 Neurologic examination 
 Neuroimaging with MRI 
 Developmental assessment in young children and 

assessment of cognitive abilities in older children and 
adolescents 

 Baseline psychologic assessment 
 Urologic consultation with imaging studies of the urinary 

tract and kidneys  (Sandhu et al., 2007) 
 Test of the concentrating ability of urine to evaluate for 

diabetes insipidus 
 Medical genetics consultation 
 

Treatment 
 

Diabetes mellitus is normally the symptom of WS which will 
require medical management first in the progress of WS. There 
is not any conventional advancement of this syndrome and 
other difficulties that may lead the start of DIABETES 
MELLITUS. With diabetes mellitus, the food eaten is treated 
by gastric fluid in the stomach into blood sugar or glucose. 
Blood sugar is the body’s major source of energy used by the 
body cells to function. For these cells to be able to use this 
blood sugar, a hormone that is produced naturally by the 
pancreas, insulin, is needed. As soon as the pancreas stops 
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creating the precise quantity of insulin that is required for the 
use of blood sugar the spare blood sugar is distributed by the 
kidneys into urine and emptied from the body (Yamada et al., 
2006). Extreme blood sugar is identified as diabetic acidosis 
and may cause unconsciousness, coma and loss of life. The 
problems an individual DIABETES MELLITUS may have can 
include: 
 

 Frequent thirst and urination 
 Slow healing 
 Weight loss or lack of weight gain or growth with children 
 Itching 
 Constant hunger 
 Dryness of skin 
 The management of DIABETES MELLITUS in WS 

individuals is the same as in the management of 
DIABETES MELLITUS in individuals who do not have 
WS. This includes: (Riggs et al., 2005) 

 Daily injections of insulin 
 Diet controlled 
 Exercise to use up glucose 
 Frequent testing of glucose levels 
 Diabetes Insipidus – Individuals who develop diabetes 

insipidus will drink enormous amounts of fluid and void 
diluted urine frequently. This leads to: (Kakiuchi et al., 
2006) 

 Dehydration 
 Weakness 
 Dry mouth 
 Constipation 
 Dry skin 
 

When individuals have this form of diabetes, the gland known 
as hypothalamus creates an abnormal quantity of hormone for 
anti-diuretic. DI or Diabetes insipidus doesn’t have anything to 
do with the amount of blood sugar or insulin. This problem has 
also been recognized to occur in individuals with head trauma 
that is severe and completely unrelated to WS (Wang et al., 
2000). This type of diabetes is treated normally by 
Desmopressin Acetate nasal spray. This medication is also 
available in tablet as well as injectable form. In 1989 this 
treatment was approved by the FDA for the treatment of 
Diabetes Insipidus (Shen et al., 2005). This medication offers 
heightened anti-diuretic action with minimal side effects on the 
blood system or the smooth muscles of individuals with 
Diabetes Insipidus. 
 
Blindness/Low vision the most discernible feature of WS is 
iris of the eye becoming dilated. Even when in light that is 
bright, the iris will stay wide and respond slowly. The 
continuing loss of the nerves of the optic that connect the eye 
to the brain is what allows this to happen. This is identified as 
Optic Atrophy. Any eye doctor will typically see a saucer 
shaped void that appears white or grayish. Some reports 
specify that the optic nerve seems pale pink (Yu et al., 1997). 
This can occur at any age but normally before age 12. There is 
no known treatment at this time for this condition. 
 

Loss of vision in WS individuals may also be due to Diabetic 
Retinopathy. This is a condition of retina tissues that are light 
sensitive caused by continued blood sugar levels that are high. 

It can lead to visual damage or blindness. Blood sugar levels 
that are normal may help reverse changes in the small blood 
vessels of the eye. If blood sugar levels can be maintained in 
the normal range, this problem of diabetes may be evaded (Yu, 
1999). 
 
Deafness/hearing impairment is the last major symptom of 
WS but not automatically last to become obvious. Loss of 
hearing may go from the loss of those tones that are high pitch 
to severe sound loss. There may as well be complications such 
as dizziness or ataxia. This might be due to failure of nerves to 
properly transmit data from the ear to the brain (Hosokawa et 
al., 2001). 
 

Surveillance: 
 

Wolfram syndrome: Regular evaluations including the 
following to detect manifestations that can occur with time: 
(Kaneko et al., 2007; Yamamoto et al., 2008; Hampton et al., 
1996) 
 
 Diabetes mellitus: tests of glucose tolerance 
 Optic atrophy: ophthalmologic examination 
 Sensorineural hearing loss: audiologic examination 

including speech discrimination testing 
 Neurologic deficits: neurologic examination including 

assessment of memory, personality changes 
 Psychiatric abnormalities: assessment for signs including 

depression, suicidal behavior, and changes in personal 
appearance and social behavior 

 Urologic abnormalities: urodynamic examination and 
assessment of ability to empty the bladder. Regular urine 
cultures when bladder dysfunction or other renal tract 
abnormality is present. 

 Diabetes insipidus: assessment of concentrating ability of 
the urine 

 Growth delay: monitoring of linear growth in children 
using standard growth charts 

 Hypogonadism 
 Puberty: monitoring for signs of onset of puberty 
 

Conclusion 
 

In summary, IDDM and optic atrophy are the first and 
essential features of Wolfram followed by development of 
deafness, diabetes insipidus and urinary tract abnormalities. 
Generally cases having IDDM and optic atrophy together need 
to be evaluated with respect to Wolfram. Cases with Wolfram 
should be followed all their lives. In these cases, rehabilitation 
to a normal social life is possible with good follow-up and 
treatment. The disorder should be kept in mind particularly in 
various parts of the world, where consanguinity is prevalent. 
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