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Introduction 

Type 1 diabetes mellitus is one of  the most common chronic dis-
eases characterized by insulin deficiency due to auto-destruction 
of  pancreatic beta cells in pediatric patients. Glycemic control is 
still often poor in many children with Type 1 diabetes despite eas-
ier monitoring of  blood-glucose, the appearance of  pen devices 
for injection of  insulin, and the introduction of  new insulin types 
and regimens during the last decade. It has been demonstrated 
that hyperglycaemia plays a major role in development of  micro-
vascular complications including neuropathy, cataract, retinopathy 
and nephropathy in adolescents [1]. Identifying the role of  risk 
factors will enable to set up better prevention programs that could 
result in improving  patients' quality of  life.

We report a 17 year old patient with uncontrolled Type 1 diabetes 
mellitus who developed diabetic foot, nephropathy, neurogenic 
dysfunction of  bladder, cataract and pre proliferative retinopathy 
at the same time.

Case Report

A 17-year-old male patient with Type 1 DM had admitted to   
pediatric endocrinology clinic with a wound occurring in his left 
toe due to ingrown nail. In history, it was learned that he had been 
diagnosed with Type 1 DM 12 years ago (at the age of  5), he was 
put on regular + regular + mix insulin therapy. But the patient had 
not attended any follow-up visits, checked his blood sugar or used 
regular insulin for 5 years. The patient was the first child of  third  
degree consanguineously married Turkish parents. The pregnancy 
and birth were uneventful. There was nothing significant in the 
family history.

Physical examination at the time of  admission revealed a             
temperature of  35.7°C, a pulse of  66 beats per minute, a respira-
tory rate of  24, and a blood pressure of  100/70. His height was 
147.9 cm (<3 percentile; -3, 64 SD) and a weight of  41.9 kg (<3 
percentile;-3,42 SD). He was in Tanner stage 5 of  puberty and he 
had closed epiphyses.

He had claw hands on both sides. His left toe was enlarged 
with irregular nail whose lateral parts were inside the tissue; a                  
hyperemic and a 3x2 cm ulcerated lesion was present (Figure 1). 
He had marked loss of  sensation, starting from both toe tips and 
extending to the 1/3 of  the lower leg and from finger tips to 
wrists.

Figure 1. Diabetic foot
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Initial laboratory tests showed his blood sugar to be 310mg/dl, 
hemoglobin A1c to be 17.7%, blood urine nitrogen of  32 (5, 0 – 
17, 9) mg/dl, creatinin of  0.9 (0.3-0.7) mg/dl. Hemogram, hepat-
ic and renal functions were normal. Thyroid and celiac antibodies 
were normal. Urine showed micro albuminuria (1168.25 mg/day; 
normal range: 0-30 mg/day). Thyroid and adrenal gland function 
tests were normal.

• Electromyography (EMG) of  lower and upper extremity was 
consistent with polyneuropathy.

• Echocardiography was normal.
• X ray of  foot showed osteolytic lesions in the left toe.
• Antibiotic treatment was started, the necrotic wound was   

debrided and daily dressing was conducted. While a potential 
for progression to amputation was considered, he responded 
well to treatment.

A complete ophthalmologic consultation revealed adnexa and eye 
motility unaffected, best corrected visual acuity 0.8 (with snellen 
chart) in both eyes, and intraocular pressure 15 mmHg; a slit lamp 
observation of  the anterior segment and fundus, performed in 
mydriasis, showed the presence of  lens cortical opacities in both 
eyes (Figure 2), microaneurysms, superficial hemorrhages and 
cotton wool spots scattered in the fundus (Figure 3). Fundus    
fluorescein angiography confirmed these clinical findings and also 
showed late phase macular leakage from microaneurysms. These 
retinal findings were consistent with pre proliferative diabetic 
retinopathy.

Figure 2. Diabetic cortical cataract 

Figure 3. Diabetic retinopathy

The patient, who developed urinary retention and globus on the 
2nd day, was detected to have a neurogenic bladder with a pine tree 
appearance on urography. Ultrasonography of  the urinary tract 
showed a distended bladder with normal kidneys. Urodynamic 
study demonstrated an impaired bladder sensation, increased    
cystometric capacity and detrusor areflexia.

Treatment with amitriptyline, thioctacid and benexol tablet was 
started.

Insulin treatment was changed to insulin lispro (morning, noon, 
evening) and glargine insulin. The follow-up visit performed 3 
months later revealed a HbA1c value of  9.2%. Neurogenic     
bladder showed improvement and the foot wound healed.

Discussion

Type 1 Diabetes is a major health problem for adolescents who 

have a long life expectancy. The complications should be pre-
vented with the onset of  Type 1 diabetes mellitus by working on 
risk factors. A new pediatric glycemic control target of  HbA1c < 
7.5% across all ages according to the American Diabetes Associa-
tion [2]. An integrated and personalized approach would reduce 
the risk of  development of  microvascular complications in Type 
1 Diabetes patients. The child with diabetes who receives limited 
care is more likely to develop long-term complications at an ear-
lier age. We should pay attention to the screening for subclinical 
complications and early interventions with intensive therapy.

Diabetic neuropathy is the most common generalised sensori-
motor polyneuropathy. It causes diffuse damage to all peripheral 
nerve fibers, motor, sensory and autonomic. Such damage occurs 
insidiously and progressively and is characterised at first by sen-
sory loss and later by loss of  motor function, in a stocking and 
glove distribution [3].

There is considerable uncertainty of  the prevalence of  diabet-
ic neuropathy in the pediatric age group and the percentage of       
peripheral neuropathy ranges from 7 to 57 % in some epide-
miological studies [1, 4]. This wide difference among the stud-
ies can be due to different diagnostic criteria and to the lack of  
consensus for the appropriate diagnostic criteria of  neuropathy. 
Clinical symptoms of  autonomic neuropathy generally do not oc-
cur until long after the onset of  diabetes, but subclinical auto-
nomic dysfunction can occur within 2 years in Type 1 Diabetes. 
The autonomic and sensory motor abnormalities may coexist and 
approximately 50% of  people with peripheral neuropathy have 
asymptomatic autonomic involvement [5]. Children with diabetes 
are at greater risk of  developing foot pathology such as foot ulcer, 
gangrene, and amputation than non-diabetic children, because of  
the sensory polyneuropathy. Many studies showed that the preva-
lence of  the diabetic foot complications increased clearly with 
age and diabetes duration [6, 7]. Our male patient was diabetic 
for 12 years and he admitted to the clinic with a foot ulcer and 
high HbA1c which shows uncontrolled blood glucose levels. The 
gender effect on subclinical neuropathy in children with IDDM 
is also controversial [8]. The total and age-specific prevalence of  
foot ulcer, gangrene and amputation was significantly higher in 
males than females in some studies [9] and could be emphasized 
that, males are known to have limited joint mobility and higher 
foot pressure but the gender effect is not as prominent as the 
influence of  age of  onset, duration of  illness, or glycemic control.

Other chronic diabetes complications, namely nephropathy, retin-
opathy were significantly associated with increased risk of  diabetic 
foot ulcer, gangrene, and amputation due to the microangiopathic 
changes [7], which is also the same observation in our case. The 
importance of  diabetic retinopathy as a significant independent 
risk factor that has to be taken into account during screening for 
foot problems in diabetic patients [9].

Early and regular neurophysiological tests for the measurement 
of  subclinical disease are essential in this group of  patients to 
identify high-risk individuals who may be candidates for more   
active intervention to prevent clinical disease [10].

Diabetic autonomic bladder dysfunction is a kind of  diabetic 
polyneuropathy which is considered more prevalent in adults and 
elderly as a late complication of  diabetes, can also occur in chil-
dren early in the disease [11]. Urinary symptoms of  a child or 
adolescent with poorly controlled diabetes should be cared in case 



Akil H, Bulus AD, Andiran N (2015) Microvascular Complications of  Type 1 Diabetes Mellitus in an Adolescent: Case Report. Int J Ophthalmol Eye Res 03(9), 145-147. 147

http://scidoc.org/IJOES.php

of  neurogenic bladder as seen in our case.

Generally, cataracts are uncommon in diabetic children and ado-
lescents and are usually associated with prolonged poor metabolic 
control [12]. The pathogenesis is not fully understood. But recent 
studies have emphasized the polyol pathway, in which glucose is    
converted to sorbitol. In the lens, sorbitol is produced faster than 
it is converted to fructose; the increased accumulation of  sorbi-
tol creates a hyperosmotic effect that results in an infusion of  
fluid. The accumulation of  intracellular sorbitol leads to osmotic 
changes resulting in the formation of  cataracts [13]. Typical cata-
racts in diabetic children are characterized by anterior and/or pos-
terior subcapsular or cortical ‘’snowflake’’ opacities. Our patient 
also had cortical opacities at presentation.

Diabetic retinopathy may be an early and serious complication of  
Type 1 Diabetes. In adolescence, the prevalence of  diabetic retin-
opathy rises sharply after 2 years' duration of  diabetes and almost 
all patients have developed some degree of  retinopathy after 20 
years' duration [14]. The progression may be rapid, especially in 
those with poor glycaemic control [1]. So adolescence is the time 
when efforts should be directed to screening for early signs of  
diabetic retinopathy and modifiable risk factors.

Minimum assessment for retinopathy should be done by ophthal-
moscopy through dilated pupils. The frequency of  retinopathy 
screening, in general, should occur annually but should be more 
frequent if  there are high risk features for visual loss. Laser treat-
ment reduces the rate of  visual loss for vision-threatening retin-
opathy.

International Society for Pediatric and Adolescent Diabetes 
recommends that screening for retinopathy, neuropathy and             
nephropathy should start from the age of  11 years to after 2 years 
of  having diabetes and from 9 years with 5 years duration in chil-
dren [15]. 

Our patient had microalbuminuria despite the normal values 
of  kidney function tests. Persistent microalbuminuria has been 
shown to predict the progression to end stage renal failure [16] 
and is associated with an increased risk of  macrovascular disease.

Conclusion

In conclusion, a team approach is a must as diabetes is a com-
plex condition, and different team members are needed each with 
a different focus varying from diabetic complications. The child 
with diabetes who receives limited care is more likely to develop 
long-term complications at an earlier age as in our case. Early    
intensive therapy can prevent microvascular complications.
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