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ABSTRACT

Introduction: Cataract, a non retinal ophthalmic complication, is
the leading cause of visual impairment in adults living with Type 1
Diabetes (T1D). Unfortunately, there is a dearth of data on diabetic
cataract in the paediatric population, particularly from developing
countries. To the best of authors’ knowledge, the current study
is the first and the largest observational study reporting the
characteristics, and surgical recovery of early cataract among
Indian children and adolescents living with T1D.

Aim: To report the patient characteristics and surgical outcome
of early cataract in young type 1 diabetics.

Materials and Methods: The present study was a retrospective
observational study (January 2005-December 2020), conducted
at Regency Hospital Pvt. Ltd., Kanpur, Uttar Pradesh, India.
Medical records of children and adolescents (n=150) aged 1-18
years with T1D in the last 15 years, and who developed cataract
during follow-up were included in the study and reviewed from
January 2021 to March 2021, for the socio-demographic details,
age at which diabetes was diagnosed, presence or absence of
ketoacidosis at the time of diagnosis of diabetes, age at which
cataract was diagnosed, glycaemic control, morphology and
laterality of cataract, history of retinopathy before cataract
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surgery, presence or absence of concomitant nephropathy,
visual acuity at the time of cataract diagnosis, type of surgical
intervention done and visual acuity following surgery.

Results: Out of 150 T1D patients, a total of 10 patients (five boys;
19 eyes) were diagnosed with cataract, before the age of 18 years.
The mean age at diagnosis of T1D was 8.6+3.2 years (range
3-12 years) and cataract was 13.2+4.1 years (range, 6-18 years).
Mean HbA1c at the time of cataract diagnosis was 7.99+0.98%.
The past history of diabetic ketoacidosis was documented in
patients (60%). Nearly 70% (n=7) patients belonged to the lower
socio-economic strata. Cortical cataract (12/19 eyes; 63%) was
the most common morphology identified. These patients were
operated after a mean duration of 0.5+0.7 years of cataract
diagnosis. The corrected visual acuity remained good after a
mean follow-up duration of 3.2+2.7 years (range 0-8 years), post
cataract extraction.

Conclusion: The experiences gained from the present study
reinforce the need for early cataract screening in the paediatric
diabetic population, especially inthose, belonging to lower socio-
economic strata, and/or with history of diabetic ketoacidosis.
Cortical cataract was the most common form identified. Vision
can be preserved with timely surgical intervention.
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INTRODUCTION

Type 1 diabetes (T1D) and its associated complications is one of
the leading public health problems contributing to morbidity and
mortality, later in life. Cataract, retinopathy, strabismus, glaucoma,
refractive changes, macular oedema, and papillopathy are some
of the ocular complications, known to be associated with diabetes
[1,2]. Cataract, a non retinal ophthalmic complication, is a known
leading cause of visual impairment in adults with T1D. Unfortunately,
only limited data in the form of case reports are available that
describe early diabetic cataract and its outcomes among children
and adolescents [3].

Based on the limited data available, diabetic cataract is believed to
occur more frequently in those with a longer duration of symptoms
prior to the diagnosis of diabetes, or in those with poor metabolic
control [4]. However, since all children and adolescents with T1D do
not develop cataract, other factors, such as genetic predisposition,
nutrition, and the use of offending drugs (e.g., steroids) might also
be considered in the pathogenesis of early diabetic cataract [4].
Despite, being an important preventable cause of permanent visual
impairment, definite recommendations for the screening of early
diabetic cataract in children and adolescents living with diabetes is
lacking [5,6].

Although surgical intervention remains the gold standard for
the management of cataract [7], it is not without complications. Apart
from acute complications like incision leakage, oedema, increased
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intraocular pressure, and uveitis; other common complications
associated with cataract surgery include, Posterior Capsular
Opacification (PCO), secondary glaucoma, retinal detachment, and
amblyopia [8]. Long-term T1D and growth and development of
the anterior eye chamber accounts for the occurrence of these
complications [9]. Extended follow-up of patients is, therefore,
advocated to understand the possible influence of surgery on
ophthalmologic complications. However, majority of this data is
available from developed countries [3], whose findings cannot be
extrapolated to the developing nations.

To the best of the author’s knowledge, this is the first and the largest
study reporting the characteristics, and surgical recovery of early
cataract among Indian children and adolescents living with T1D.

MATERIALS AND METHODS

This retrospective observational study was conducted jointly by
the departments of Endocrinology and Ophthalmology of a tertiary
care multi-specialty hospital (Regency Hospital Pvt. Ltd., Kanpur)
in northern India. Medical records from January 2005 till December
2020 were retrieved. Data collection and analysis was done over a
period of three months, extending from January 2021 to March 2021.

Inclusion and Exclusion criteria: Records of children and adolescents
(n=150) aged 1-18 years with type 1 diabetes, and who developed
cataract during follow-up were included in the study. Those with
incomplete medical records, type 1 diagnosis after 18 years of age,
and/or pre-existing cataract were excluded from the study.
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Study Procedure

Records of subjects were reviewed for the socio-demographic
details, age at which diabetes was diagnosed, presence or absence
of ketoacidosis at the time of diagnosis of diabetes, age at which
cataract was diagnosed, glycaemic control, morphology and laterality
of cataract, history of retinopathy before cataract surgery, presence
or absence of concomitant nephropathy, visual acuity at the time of
cataract diagnosis, type of surgical intervention done, and visual acuity
following surgery.

The mean of previous three readings of glycosylated haemoglobin
(HbA1C) done over the last one year were recorded at the time
of diagnosis of cataract for the assessment of glycaemic control.
Glycaemic control was defined as good or poor, based on the
HbA1C level of less than or more than 7.5, respectively [10].
Nephropathy was diagnosed based on the result of spot urine
Albumin Creatinine Ratio (ACR) [10]. Ophthalmologic evaluation
was done by two experts in the field of ophthalmology with fundus
photographs, and Snellen’s chart was used for visual acuity
assessment. Ethical clearance was waived off.

STATISTICAL ANALYSIS

The data was compiled using Microsoft Excel and descriptive data
was presented.

RESULTS

Out of 150 T1D patient’s pool, a total of 10 (five boys) patients were
diagnosed with cataract before the age of 18 years. Remaining 140
patients (who did not develop cataract) were excluded from the
analyses. The mean age at the diagnosis of T1D was 8.6+3.2 years
(range 3-12 years) and the mean age at the diagnosis of cataract
was 13.2+4.1 years (range 6-18 years). The mean interval between
the two was 4.6+1.8 years (range 2-8 years). Mean HbA1C at the
time of cataract diagnosis was 7.99+0.98%. Nearly 70% (n=7)
patients belonged to the lower socio-economic status as per
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the modified kuppuswamy classification [11]. A past history of
diabetic ketoacidosis was documented in six patients; two patients
had concomitant nephropathy while none of them had diabetic
retinopathy.

Among these, only one patient had unilateral cataract (OD, right
eye cataract) while the other nine patients had bilateral cataract
(OU). These patients underwent cataract extraction after a mean
duration of 0.5+0.7 years of cataract diagnosis, and were followed-
up for a mean duration of 3.2+2.7 years (range 0-8 years), post
cataract extraction. The clinical characteristics of all the ten patients
are summarised in [Table/Fig-1]. Cortical cataract (12/19 eyes;
63%) was the most common morphology identified, followed
by posterior polar (5/19 eyes; 26.3%) and hyper-mature cataract
(2/19 eyes; 10.5%).

Phacoemulsification (PE) was done in five patients (10 eyes), small-
incision cataract surgery in four patients (seven eyes), and micro-
incision cataract surgery in one patient (two eyes). Implantation
of Intra-ocular Lens (IOL) was performed in all the patients (rigid
poly methyl methacrylate in two, foldable hydrophilic in six, foldable
hydrophobic in seven, heparin-coated in two and multi-focal in two
eyes). No intraoperative or immediate post-operative complication
was observed.

Following surgery, improvement in the visual acuity was seen in
1-2 weeks. The best corrected visual acuity was 6/6 or 6/6 (partial)
in all patients except one (patient 3), as this patient was amblyopic
preoperatively (V/A 6/24, left eye amblyopia). Visual acuity remained
good after a mean follow-up duration of 3.2+2.7 years (range 0 to
8 years), post cataract surgery. One patient (patient 5) showed a
decline in visual acuity which was attributed to the development of
non proliferative diabetic retinopathy in the peri-macular area. Three
patients developed non proliferative retinopathy during follow-up,
after a mean diabetes duration of 8.9+1.3 years (7-10 years). The
PCO was not observed in patients who underwent hydrophobic,

Variables Patient 1 Patient 2 Patient 3 Patient 4 Patient 5 Patient 6 Patient 7 Patient 8 Patient 9 Patient 10
Gender Female Female Male Female Male Male Male Female Male Female
Age at T1D diagnosis (y) 7 3 10 10 8 4 12 12 8 12
DKA at T1D diagnosis Yes No Yes Yes No Yes No Yes No Yes
l&qe at cataract diagnosis 14 6 15 18 12 7 17 17 12 14
Qigg;gsi(?) at cataract 7.4 7.8 7.9 7.7 6.7 8.8 8.6 6.8 8.2 10
Best corrected V/A at 6/36 (OD) | 6/60 (OD) 6/24 6/24 (OD) 6/24 (OD) 6/60 (OD) 6/8 (OD) 6/12 (OD) | 6/18 (OD) 6/60 (OD)
diagnosis 6/24 (0S) | 1/60 (OS) (OD) 6/24 (0S) 6/24 (0S) 6/24 (09) 6/18 (OS) 6/2 (0S) 6/18 (OS) 6/36 (0S)
Co-existing nephropathy Present Absent Absent Absent Absent Absent Absent Present Absent Absent
Laterality Oou ou oD ou Oou ou ou Oou ou ou
Cataract morphology Cortical Cortical Pc;s;?arrior Cortical Pc;s;g'li’or Cortical Cortical P%sélearior Cortical c\;\t/gigi:t
Age at CS (y) 14 6 16 18 12 9 17 18 12 15
Pre-op DR Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent
Surgery done SICS PE SICS PE PE PE SICS MICS SICS PE
Sest conrected VAl 6/6 o6 | % ﬁg:igp?f 6/6 6/6 6/6 6/6 6/6 6/6 6/6
IOL type Rigid Hydrophilic | Hydrophobic | Hydrophilic | Hydrophobic | Heparin coated | Hydrophobic | Multifocal | Hydrophilic | Hydrophobic
Nd-YAG capsulotomy Done Done Not done Done Not done Not done Not done Not done Done Not done
F/U duration (y) 8 1 2 6 3 0 5 0 5 2
E‘;Stvi‘;‘;”eded VAt 6/6 6/6 6/18 6/6 6/12 6/6 6/6 6/6 6/6 6/6
Postoperative NPDR Absent Absent Absent Present Present Absent Absent Absent Present Absent
PCO Present Present Absent Present Absent Absent Absent Absent Present Absent

[Table/Fig-1]: Clinical, surgical and follow-up data of young patients with Type-1 Diabetes and cataract.

CS: Cataract surgery; DKA: Diabetic ketoacidosis; DR: Diabetic retinopathy; F/U: Follow-up; HbA1C: Glycated haemoglobin; IOL: Intra-ocular lens; V/A: Visual acuity; MICS: Minimal incision cataract surgery;

Nd-YAG: Neodymium-doped yttrium aluminium garnet; NPDR: Non-proliferative diabetic retinopathy; PE: Phacoemulsification; PCO: Posterior capsular opacification
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heparin-coated and multi-focal IOL implantation. The Nd:YAG
capsulotomy was performed in the eight eyes that developed PCO.

DISCUSSION

Cataract is an important preventable cause of visual impairment
among those living with T1D [1,2]. Past studies have reported
variable relationship between the glycaemic control and development
of cataract. Garcia E and Garcia Robles E have reported cataract
development in patients with strictly controlled blood glucose levels
[3]. Exact pathogenesis and risk factors for the cataract development
in diabetic patients is still unclear.

Findings of the present study highlight that cataract formation is
not an uncommon complication of T1D in the paediatric population.
Unfortunately, no clear recommendations exist regarding cataract
screening in the paediatric diabetic population. The diagnosis of T1D
and cataract are both very important for school going children.

Interestingly, the majority of the patients had a history of ketoacidosis
at the time of diabetes diagnosis, and/or belonged to lower socio-
economic status. Since 70% (n=7) of the patients belonged to
the poor socio-economic strata, lack of good nutrition could be a
plausible explanation. Being an indirect evidence, this needs further
exploration in future studies. Further, six of the study patients had
diabetic ketoacidosis at the time of diagnosis of T1D. Extreme high
blood sugar and ketoacidosis at the time of diabetes presentation
might play a role in the development of early cataract in the present
study patients. The association between cataract and ketoacidosis
has been reported in the past [12]. This highlights the importance of
cataract screening in individuals presenting with a high HbA1C level
and diabetic ketoacidosis.

Previous studies report significant variability in the level of HoA1C,
both at the time of diagnosis of T1D and diabetic cataract [2,4].
Importantly, majority of the patients had optimal metabolic control
(7.5% to 8.5%), with only 3 patients having HbA1C more than 8.5%
at the time of diagnosis of cataract. This highlights the role of factors
like the time in range, genetic predisposition, and nutrition in the
development of early diabetic cataract. Data regarding time in range
were not available for the present study patients and hence, could
not be reported.

Similar to a previous report by lafusco D et al., [12], an equal gender
distribution was observed in the present study. In contradiction to
this, a few authors have reported female preponderance in their
studies [13,14]. Most patients with early diabetic cataract reported
in the literature were adolescents [15], with the youngest case being
reported in a 5-year-old patient [16].

In the present study, there was a mean interval of 4.6+1.8 years
between the diagnosis of diabetes and the detection of cataract.
However, cataract has been reported to occur as early as six months
after the onset of diabetes and in a few instances, is even the first
sign of T1D [17]. Ehrlich RM et al., emphasised that T1D should
be considered in all children with acquired cataract of unknown
aetiology [18].

As far as the morphology is concerned, posterior sub-capsular
cataract is reported to be the most common type of diabetic
cataract in the paediatric population [18,19]. In contrast to this, the
authors observed cortical cataract to be the most common type in
the present study patients.

The type of surgical technique employed depends on the age of
the patient. Phacoemulsification is preferred in older children and
adults while it is not mandatory in younger children owing to soft
cataract [7]. Similar to the trend observed in developed countries,
phacoemulsification was the most common technique used in
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the present study. Nevertheless, cataract surgery is not without
complications. In addition, long standing T1D and growth and
development of anterior eye segment, further increases the risk
of complications [8,9]. The authors found development of PCO in
8 eyes (40%), which is much lower than that reported in a study
by Piluek WJ and Fredrick D, who noted PCO in up to 90% of
paediatric cataract patients [20]. Moreover, onset and progression
of retinopathy is reported to be influenced by cataract surgery
[1,19]. Falck A and Laatikainen L observed retinopathy in eight out
of 11 eyes in paediatric patients who underwent surgery for early
diabetic cataract [16]. The authors also observed mild non-diabetic
proliferative retinopathy in three patients (8/19 eyes, 42.10%) not at
the time of surgery, but after a mean diabetes duration of 8.9+1.3
years (7-10 years). Consequently, long-term follow-up is needed
to explore the possible impact of surgical interventions on the
development of ocular complications.

Limitation(s)

The retrospective study design constitutes a limitation of the present
study. However, meticulous record maintenance and protocolised
management of the patients by the same clinical leads throughout
the study period ascertained the availability and reliability of the
data. Studies with a long-term follow-up are needed to observe the
complications developed after the surgery.

CONCLUSION(S)

Cortical cataract was the most common form identified in the
present study. There is a need for early cataract screening in the
paediatric diabetic population, especially in those, belonging
to lower socio-economic strata, and/or with history of diabetic
ketoacidosis. With timely surgical intervention, vision can be preserved.
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