
Test your diagnostic skills in our 
regular dermatology quiz. What 
is the cause of this cutaneous 
atrophy, which was not proceeded 
by any rash or oedema?

Case presentation
A 14-year-old girl presents with an area of 
marked cutaneous atrophy on her left lower 
abdomen that has developed over the last 
three months (Figure 1). Before this the 
skin was normal, with no preceding rash 
or oedema. She has been otherwise well 
and denies any trauma to the affected area.

The patient was diagnosed with type 1 
diabetes mellitus at age 13 years, for which 
she is treated with insulin glargine and 
insulin aspart via a subcutaneous insulin 
pump. She recalls the area of atrophy as a 
site where her insulin pump was previously 
situated.

There is no family history of venous 
thromboembolism or of autoimmune 
disease.

Differential diagnoses
The lipodystrophies are a heterogeneous 
group of diseases characterised by an 
abnormal change in adipose tissue, which 
may be either an increase (lipohypertrophy) 
or decrease (lipoatrophy). This patient’s 
age and the morphology of the lipoatrophy 
and lack of visible changes to adipose tissue 
bulk in other areas are consistent with an 
acquired localised lipoatrophy. Causes to 

consider among the differential diagnoses 
include the following.
• Trauma. Chronic pressure and trauma

can result in pressure-induced
localised lipoatrophy caused by
decreased adipose tissue perfusion.1
Lipoatrophy semicircularis is a rare
form of acquired localised lipoatrophy 
in which individuals develop bilateral, 
circumferential band-like depressions 
on the anterolateral thighs; its cause is 
unknown but repeated microtrauma 
due to occupational exposures has been 
purported to play a contributing role.2

• Panniculitis. Lipoatrophy may be
a remnant of previous panniculitis,
as well as the primary feature
in lipoatrophic panniculitis
and dermatomyositis-induced
panniculitis.3,4 Lipoatrophic
panniculitis presents with tender
erythematous plaques and nodules
that develop into circumferential
bands of lipoatrophy that, unlike
in this case, are symmetrical and
preferentially involve the distal
extremities.3 Lipoatrophic lesions in
the context of dermatomyositis tend
to be multifocal and develop without
any antecedent inflammatory skin
changes but may still be accompanied 
by a symmetrical proximal myopathy; 
biopsy specimens of these areas 
demonstrate a lobular panniculitis
with an overlying histiocytic dermal
and perivascular infiltrate.5 Lupus
erythematosus panniculitis (LEP)
initially presents with groups of tender 
subcutaneous plaques and nodules that 
preferentially involve the proximal 
extremities, trunk, face and scalp.4 In 
the acute phase of LEP, the skin surface 
of these nodules may exhibit erythema, 

dyspigmentation or ulceration; these 
nodules resolve over time, resulting in 
localised lipoatrophy with scarring.4 
Biopsy of an acute LEP lesion would 
demonstrate a predominantly lobular 
panniculitis with fat necrosis, 
calcification, dermal mucin and 
immunoglobulin G/complement C3 
deposition along the dermoepidermal 
junction.4

• Morphoea. Also known as localised
scleroderma, morphoea is a rare
idiopathic disease of the skin and
subcutaneous tissue characterised by
progressive fibrosis due to abnormal
collagen deposition (Figure 2).6
Morphoea is distinguished from the
more sinister diagnosis of systemic
sclerosis by being a localised disease
of the skin with the absence of
accompanying telangiectasia,
Raynaud’s phenomenon, nailfold
capillary abnormalities and visceral
involvement. Morphoea has a female
predominance and affects children
and adults equally. Morphoea may
occur as patches or as linear lesions,
with the linear form being the more
common variant in children.6 Lesions 
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Figure 1. The localised depression of the skin 
on the left lower quadrant of the abdomen. A 
continuous glucose monitoring device is 
located in the hypogastric region.
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can be solitary or multiple and appear 
initially as inflammatory plaques and 
patches with overlying erythema 
involving the trunk and extremities 
that over time become hyperpigmented. 
These lesions eventually settle into 
white areas with a characteristic 
surrounding violaceous edge that 
may appear atrophic. Biopsy features 
are dependent on the stage of the 
lesion being sampled – early lesions 
demonstrate perivascular lymphocytes, 
plasma cells and eosinophils in the 
reticular dermis with accompanying 
collagen thickening and endothelial 
cell swelling, whereas late lesions 
show a paucity of inflammatory 
cells, atrophic eccrine glands and 
thickened, crowded collagen bundles.6

•	 Iatrogenic lipoatrophy. Subcutaneous 
injection of medications can induce 
localised lipoatrophy. In a case series 
of 16 patients with idiopathic localised 
lipoatrophy, 10 patients had a history 
of subcutaneous medication injection 
at the site of lipoatrophy before its 
onset.7 The medications injected 
included (in order of frequency): 
corticosteroids, antibiotics and 
methotrexate.7 The biopsy features 
from this case series identified small 
adipose lobules with a reduced 
number and size of adipocytes, with 
accompanying prominent vessels and 
a paucity of inflammatory infiltrate.7

•	 Insulin lipoatrophy. This is the correct 

diagnosis. Subcutaneously injected 
insulin results in lipodystrophy in  
0.1 to 3% of diabetic individuals, with 
lipohypertrophy being the most 
common type.8 The exact mechanism 
underlying insulin-induced lipoatrophy 
is unknown, but a role for TNF-alpha 
induced release of lysosomal enzymes 
has been proposed.8 In addition,  
high titres of anti-insulin antibodies 
and increased deposition of 
immunoglobulin M, complement C3 
and fibrinogen at the periphery of 
lipoatrophic lesions points to an 
underlying hypersensitivity reaction 
to insulin.8,9 Since the use of purified 
human insulins has become more 
widespread, the prevalence of 
lipoatrophy has reduced to less than 
10% among diabetic patients who 
develop a lipodystrophy.9 Lipoatrophy 
usually develops at sites of regular 
injection after six months of treatment 
and, once developed, rarely resolves 
spontaneously.9 Biopsy shows lobules 
of hypoplastic adipocytes, lymphocytic 
infiltrate and hyperplastic capillaries.8

Diagnosis and management
For this patient, the history of insulin 
injection at the site and absence of trauma 
and other subcutaneous injections or  
systemic features concerning for auto
immune or connective tissue disease made 
insulin-induced lipoatrophy the likely 
diagnosis. Biopsy was not offered.

The chance of spontaneous resolution of 
the atrophic area is rare and treatment 
options directed toward increasing adipose 
tissue bulk include injection of purified 
human insulin to the edge of the atrophic 
area, as well as a combination of subcutan
eously injected dexamethasone (4 mcg per 
unit of insulin) and insulin.9 A small case 
series has demonstrated the efficacy of 
subcutaneous cromolyn injections, a  
mast- cell stabilising agent, in reversing 
early insulin-induced lipoatrophic skin 
lesions, implicating a pathogenic role of 
mast cells in the development of these 
lipoatrophic changes.10 Diabetic patients 

with lipoatrophy have also experienced 
resolution of atrophic lesions following 
commencement of continuous subcutan
eous insulin infusion with human purified 
insulins.8

Outcome
The girl and her parents were advised that 
she should avoid further subcutaneous 
insulin injection to the affected site and 
to change the site of the insulin pump 
daily. In liaison with paediatric endo-
crinologists, her insulin was changed to 
insulin lispro, a human insulin analogue. 
The atrophic area to the left abdomen 
improved, with subsequent resolution over 
the following 12 months.�   MT
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Figure 2. Multiple well-circumscribed, pale-to-
pink oval atrophic areas on the back of a 
13-year-old boy, consistent with morphoea.
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