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Abstract

Purpose Early onset posterior subscapular
cataract (o50 years of age) is a characteristic
feature of myotonic dystrophy type 2 (DM2).
Nevertheless, despite being operated at a
young age, many patients remain
undiagnosed for years. The purpose of
this study was to assess the prevalence
of early onset posterior subscapular
cataract as a presenting symptom of the
disease in a cohort of patients with
DM2.
Patients and methods We retrospectively
reviewed medical records of DM2 patients
followed in our institution for the presence of
early onset posterior subscapular cataract, of
any secondary causes of cataract, of the age of
onset of muscle weakness and of final disease
diagnosis.
Results Twenty-eight patients were studied.
Nine patients (32.1%) had presented early
onset posterior subscapular cataract at a
median age of 43 years (IQR= 36–46) and
seven (25%) reported it was the presenting
sign. No patient was referred for
neuromuscular evaluation due to the
occurrence of early onset cataract. Median
delay between cataract onset and referral for
neuromuscular evaluation was 10 years
(IQR= 6.0–19.5) and final DM2 diagnosis was
achieved after a median of 16 years
(IQR= 6.5–19.5).
Conclusion This study shows that early
onset posterior subscapular cataract was
the first symptom of the disease in 25% of
our DM2 patients. Nevertheless, none was
suspected of having cataract in the context
of DM2, and referral for neuromuscular
evaluation was made after a long delay
and usually following the appearance of
other symptoms. Ophthalmologists can be
the first physicians encountering these
patients and should have a low threshold

for referring them for neuromuscular
evaluation.
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Introduction

Myotonic dystrophy type 2 (DM2) or proximal
myotonic myopathy (PROMM) is an autosomal-
dominant disorder caused by an unstable
[CCTG]n tetranucleotide repeat expansion in
intron 1 of the CNBP/ZNF9 gene on chromosome
3q21.3 (ref. 1). Disease onset occurs in late
adulthood with a large spectrum of symptoms
such as early onset cataract, myotonia, muscle
stiffness and myalgia, proximal weakness,
cardiac conduction defects, endocrinological
abnormalities, and cognitive impairment.2,3

DM2 is probably underdiagnosed due to its
large clinical variability. Some patients present
with prominent myalgia and are frequently
misdiagnosed as having fibromyalgia, while
others present with late-onset, slowly
progressive, proximal muscle weakness that is
often attributed to advanced age.2 Some, finally,
reach a correct diagnosis after a long period of
time and usually following an extensive
workout.4

Early onset posterior subscapular cataract
(o50 years of age) is considered a characteristic
feature of both myotonic dystrophy type 1
(DM1) and 2 (DM2), and at least for DM1 is
known to be a key feature for timely
diagnosis.5–7 In DM2 patients, early onset
cataract can also be a presenting feature of the
disease, preceding all other symptoms,8 making
thus the ophthalmologist, sometimes, the first
doctor a patient would visit. In these cases and
especially in the absence of other secondary
causes of cataract,9 awareness by the treating
physician that early onset cataract can be a
presenting manifestation of a multisystemic
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disease is essential for appropriate referral of patients,
avoidance of unnecessary examinations and timely
diagnosis. Nevertheless, to our experience, many patients
with DM2 despite being diagnosed and operated at a
young age for posterior subscapular cataract, remain
undiagnosed for years and are referred for evaluation at a
neuromuscular unit only after appearance of muscle
weakness or another symptom of the disease.
The objectives of our study were to (1) assess the

prevalence of early onset posterior subscapular cataract as
a presenting symptom of the disease, (2) assess the
diagnostic delay between cataract diagnosis and
diagnosis of the underlying disease, in a cohort of patients
with genetically confirmed DM2, in order to increase
awareness of treating physicians and especially
ophthalmologists for the association of early onset
cataract and this multisystemic disorder.

Materials and methods

We retrospectively included all patients with a genetically
confirmed diagnosis of DM2 admitted in our institution
between January 2003 and 2017. The diagnosis was made
in patients referred for evaluation with the following
symptoms or signs: muscle weakness and/or atrophy,

high creatine kinase (CK) levels, known family history of
the disease. Written informed consent was obtained from
all recruited patients when primary diagnostic procedures
were performed, with explicit consent for future use for
research purposes, according to the Declaration of
Helsinki and the study was approved by our local Ethics
Committee.
Patients’ medical records were reviewed and any

information regarding the presence of early onset
posterior subscapular cataract (cataract occurring at an
age of 50 years or less), the presence of any cause of
secondary cataract, the age of onset of muscle weakness
and the age of disease diagnosis was entered in a
dedicated database. Data are presented as medians and
interquartile ranges (IQR) for continuous variables, and as
counts and percentages (%) for discrete variables.

Results

We identified a cohort of 28 patients (11 men) with a
diagnosis of DM2 followed in our institution. Patients’
main characteristics are presented in Table 1. Among
them nine patients (32.1%) had presented early onset
posterior subscapular cataract at a median age of 43 years
(IQR= 36–46) (min= 25; max= 48). Two patients already

Table 1 Patients’ main characteristics

Sex/Age Age at cataract
diagnosis

Age at weakness
presentation

Age at neuromuscular
evaluation

Reason for neuromuscular
evaluation

Age at final
diagnosis

1. F/72 No 24 59 Muscle weakness 60
2. M/64 57 55 57 Muscle weakness 59
3. F/80 69 60 68 Muscle weakness 69
4. F/46 No No 35 Diagnosis in a relative 35
5. F/67 55 55 60 Muscle weakness 60
6. F/66 43 46 53 Muscle weakness 53
7. M/70 48 65 68 Muscle weakness 68
8. M/74 70 71 72 Muscle weakness 72
9. M/68 55 No 62 HyperCKemia 63
10. F/44 No No 36 Diagnosis in a relative 36
11. F/69 41 40 60 Muscle weakness 60
12. F/68 No 61 65 Muscle weakness 66
13. F/64 46 42 53 Muscle weakness 54
14. M/67 55 63 65 Muscle weakness 65
15. M/50 35 40 40 Muscle weakness 40
16. F/67 No 43 53 Myotonia 53
17. F/68 46 60 63 Muscle weakness 63
18. F/71 No 68 72 Muscle weakness 72
19. F/42 No No 41 Myotonia 41
20. M/62 No 45 58 Muscle weakness 58
21. M/37 No 20 32 Myotonia 32
22. F/73 25 64 70 Muscle weakness 70
23. M/41 37 No 38 HyperCKemia 38
24. F/63 45 50 52 Muscle weakness 61
25. M/29 No 22 26 Muscle weakness 26
26. M/54 No 50 50 HyperCKemia 50
27. F/71 70 60 62 Muscle weakness 62
28. F/79 No 48 53 Muscle weakness 69
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reported muscle weakness at the time of cataract
diagnosis, while seven (25%) reported that it was the
presenting sign of the disease. One patient was under
treatment for type 2 diabetes at the time cataract was
diagnosed. Two patients underwent a muscle biopsy in
the framework of muscle weakness due to failure to
recognize cataract as an integral symptom of their disease.
No patient was referred for neuromuscular evaluation
due to the occurrence of early onset cataract. Twenty
patients were referred for evaluation of muscle weakness,
three for evaluation of asymptomatic hyperCKemia, three
for evaluation of myotonia, and two following diagnosis
of the disease in another family member. Median delay
between cataract onset and referral for evaluation at a
specialized neuromuscular unit was 10 years (IQR= 6.0–
19.5). Final DM2 diagnosis was achieved after a median of
16 years (IQR= 6.5–19.5) (min= 1; max= 45) following
cataract diagnosis.

Discussion

In this study, we show that early onset posterior
subscapular cataract was the first reported symptom in
25% of DM2 patients followed in our institution.
Nevertheless, and despite the absence of alternative
causes of early onset cataract, none of our patients was
suspected of having cataract in the context of a
multisystemic disorder, notably DM2, and referral for
neuromuscular evaluation was made after a long delay
and usually following the appearance of other symptoms
of the disease.
DM2 was first described in Europe and in the United

States as a proximal myotonic myopathy or a myotonic
dystrophy without CTG expansion10–13 and in 2001 it was
demonstrated that is caused by a CCTG expansion in
intron 1 of the zinc finger protein 9 (ZNF9) gene.14 Since
these original descriptions, it became evident that early
onset posterior subscapular cataract was part of the
clinical spectrum and one of the core symptoms of the
disease.10,11,15 The incidence of posterior subcapsular
cataract in DM2 ranges from 36 to 78%, increasing with
age. It can be present as early as the second decade of life,
with a reported age of extraction ranging from 28 to 74
years and is the initial feature of the disease in 5 to 8% of
patients.3,4,16 In our series, early onset posterior
subscapular cataract was present in 9/28 of patients
(32.1%) and was reported to be the first symptom of the
disease in 7 (25%). We believe that the higher than
previously reported frequency of cataract as the
presenting symptom of the disease in our series, could be
probably due to a recall bias of other symptoms, such as
muscle stiffness or fatigue, that are more subtle and less
debilitating than muscle weakness and can be
underreported by patients. These seven patients did not

report any muscle weakness or symptoms severe enough,
to interfere with everyday activities and to warrant
evaluation by a physician prior to cataract occurrence.
Even if it is not clear if cataract was indeed the first
symptom of the disease, it was, however, the one that
brought these patients to medical consultation for the first
time. Despite the absence of any cause of secondary
cataract in the vast majority of these patients, a myotonic
syndrome was not considered in the differential diagnosis
and neuromuscular evaluation was only performed after
appearance of other symptoms of the disease, such as
muscle weakness, myotonia, or following diagnosis in
another member of the family. This resulted in a long
delay for referral and final diagnosis reaching a median of
10 and 16 years, respectively. A long delay between
symptom onset and DM2 final diagnosis has already been
reported with an average delay of final diagnosis of 14
years and of 10.1 (±9.1) years when cataract is the first
symptom,4 due to failure to recognize it as one of the core
symptoms of the disease.8 Patients with early onset
subscapular cataract should specifically be questioned by
treating physicians about subtle symptoms of DM2, such
muscle stiffness and pain, fatigue, difficulties rising from
a chair or climbing stairs and about the presence of family
history of weakness or of a multisystemic disorder.
Early onset posterior subscapular cataract is common

among DM1 patients and is considered a key finding for
early diagnosis of the disease.6,7 Screening for DM1 is
recommended for patients under 55 years of age, with
bilateral cataracts and no other precipitating factors.17 To
our knowledge, similar studies about the prevalence of
DM2 mutation in cataract patients have not been
performed to date, but given the high occurrence of
cataract as an early symptom of the disease reported by
us and others,3,4 it would be useful to do so, in order to
establish appropriate guidelines about timely genetic
testing. A lower threshold for genetic testing in these
patients would probably facilitate diagnosis and decrease
diagnostic delay and could prevent from performing
unnecessary tests, such as the muscle biopsies preformed
in two of our patients in the framework of muscle
weakness, because of failure to integrate early onset
cataract in the context of a neuromuscular disorder.
Finally, an early genetic diagnosis of DM2 in these cases
will also facilitate appropriate follow-up of the
multisystemic clinical features of the disease, such as
diabetes and cardiac arrhythmias, improving patients’
prognosis.
In conclusion, in this series of DM2 patients, early onset

posterior subscapular cataract was the first symptom of
the disease warranting medical attention in 23% of
patients. Nevertheless, in no patient was a myotonic
syndrome suspected because of the presence of early
onset cataract and final diagnosis was only made after a

Early onset cataract in myotonic dystrophy type 2
C Papadopoulos et al

624

Eye



long delay and following appearance of other symptoms
of the disease. Ophthalmologists can be the first
physicians that encounter these patients and should be
aware that early onset posterior subscapular cataract can
be the presenting feature of DM2. They should specifically
ask about other subtle signs of the disease and finally,
have a low threshold for referring these patients for
neuromuscular evaluation.

Summary

What was known before
K Early onset posterior subscapular cataract (o50 years of

age) is considered a characteristic feature of both myotonic
dystrophy type 2, sometimes preceding all other
symptoms. Nevertheless, to our experience, many patients
despite being diagnosed and operated at a young age for
posterior subscapular cataract are only referred for
evaluation at a neuromuscular unit after appearance of
muscle weakness or another symptom of the disease.

What this study adds
K In this cohort of Greek patients with genetically confirmed

myotonic dystrophy type 2, we show that early onset
posterior subscapular cataract was the first reported
symptom in 25% of patients. Despite the absence of
alternative causes of early onset cataract, none was
suspected of having cataract in the context of a
multisystemic disorder, notably myotonic dystrophy type
2, and referral for neuromuscular evaluation was made
after a long delay. Ophthalmologists can be the first
physicians that encounter these patients, should
specifically ask about subtle signs of the disease and
should have a low threshold for referring them for
neuromuscular evaluation.
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