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in females. Early treatment with 
ACE inhibitors is recommended.2,6

Myopathy
Clinical myopathy in MIDD generally
involves proximal limb muscles
(shoulders, buttocks and thighs).
Symptoms generally manifest as
exercise-induced muscle cramps or
weakness. Symptoms are present in up
to 40% of cases.6

Macular dystrophy
MIDD can be associated with a
maculopathy in 50-85% of patients. 
This presents as either a bilateral
macular pattern or retinal pigment
epithelium atrophy, hence is often
misdiagnosed as age-related or a
separate macular pathology. Symptoms
include:photophobia, black spots and
eventual visual loss.16

Stroke
In young adults with MIDD (< 45 years)
stroke occurs in approximately 1% of
cases.6

Gastrointestinal  complaints
Patients with MIDD often complain of
gastrointestinal upset, this usually
manifests as constipation.2,6

CONCLUSION 
We have presented an unusual case of
diabetes, highlighting that rarer forms 
of diabetes need to be considered
when confirming diagnosis. 

Management may differ, for example
the use of sulphonylureas in patients
with maturity onset diabetes of the
young or the avoidance of metformin 
in MIDD. 

Furthermore, some monogenic forms
of diabetes have other complications
that need to be screened for in addition
to the standard screening tests
performed in more common types of
diabetes.

This case report also highlights the
need to take a thorough family history
as with MIDD the clue to diagnosis is in
its pattern of inheritance and thorough
history taking will often lead to earlier
diagnosis and management. 

Given the potential implications of the
diagnosis it is important that clinicians
can answer questions from families
about inheritance and genetic testing. 

In this case the inheritance pattern
could have been autosomal dominant
or maternally inherited. However, the
associated history of deafness in the
patient and his affected relatives
pointed towards MIDD rather than other
forms of monogenic diabetes. 

The presence of what seemed at first
to be an unrelated past medical history
was a vital clue to the final diagnosis. 
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Maternally inherited diabetes and deafness (MIDD)
is a rare form of diabetes, only affecting an estimated
0.1-0.2% of patients with diabetes in the UK. It is caused
by an A to G (adenine to guanine) substitution at
position 3243 of the mitochondrial DNA encoding the
gene for tRNA.

Affected women pass the condition on to both
daughters and sons. All their daughters and sons will
inherit the mutation but due to phenotypic variance
some will have both diabetes and deafness, some will
only have deafness, some will only have diabetes and
others may have no problems at all. However, affected
men cannot pass the condition on to any of their
offspring. It has high penetrance, with more than 85% of
carriers developing diabetes during their lifetime.

Diagnosis is often challenging with some patients, 
as in this case, initially assumed to have type 1 diabetes;
approximately 8% of patients present with diabetic
ketoacidosis. Absent or only weakly positive GAD
antibodies and/or a normal C-peptide level may
suggest MIDD rather than type 1 diabetes. Cases may
also be misdiagnosed as type 2 diabetes mellitus
depending on age and presentation. The average age at
diagnosis of MIDD is approximately 37 years but can
range from 11 to 68 years.

Patients presenting with a type 2 diabetes picture
can initially be treated with lifestyle modification 
with or without medication. However, metformin is
contraindicated because of the risk of lactic acidosis.
The majority of patients with MIDD will be insulin
dependent within two years of diagnosis.

Bilateral sensorineural hearing loss occurs in most
cases. The hearing loss typically develops in early
adulthood and often precedes the onset of diabetes.
Other complications include: rapidly progressive heart
failure or arrhythmias; nephropathy due to focal
segmental glomerular sclerosis; proximal myopathy;
macular dystrophy; stroke; and constipation.
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