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Abstract
Granuloma annulare is a benign, self-limiting condition that
occurs in 4% of patients with diabetes. It is usually asymp-
tomatic; various clinical subtypes have been described,
including localised, generalised, subcutaneous and perforat-
ing. The aetiology and pathogenesis is unknown, although
several theories have been proposed. Numerous therapeutic
strategies are documented in the literature, however, while
treatment may be requested for cosmetically disfiguring or
pruritic lesions, an explanation of the condition is often all
that is necessary.  
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Introduction
Granuloma annulare (GA) is a benign, often asymptomatic and
self-limiting skin condition.1 In the second part of this article, we
review the aetiology, pathogenesis, clinical features and manage-
ment of this condition.   

Aetiology
A number of different theories have been suggested to explain
the pathogenesis of GA. It is frequently thought to occur as a
response to various external stimuli. These include insect2 and
animal bites, vaccination reactions and trauma.3,4 A variety of in-
fectious agents have been implicated, including tuberculosis,
Borrelia, varicella, EBV, hepatitis B and C and HIV.4,5 Sun exposure
and phototherapy with psoralen combined with ultraviolet A are
also reported to precipitate GA.4,6 Reported drug causes of GA
included amlodipine, gold, allopurinol, diclofenac, quinidine,
intra-nasal calcitonin and anti-tumour necrosis factor (TNF)
agents.6,7 In one study 15% of patients attributed onset of GA
to psychological stress.5

It has been suggested that GA is due to a delayed type
hypersensitivity reaction,5 but other theories have also been pro-

posed. These include the possibility that GA results from the
expression of TNFα and matrix metalloproteinases by activated
macrophages leading to matrix degeneration. Other theories
include the possibility that GA occurs as a result of a T helper
cell (Th1)-mediated process, elastic fibre degeneration6 due to
elastase released from polymorphonuclear leucocytes,8 or dermal
damage occurring as a result of vasculitis.8 The metabolic and
microangiopathic effects of diabetes have also been proposed
as a cause of collagen destruction.8

Association with diabetes 
GA occurs more frequently in females.5,9 The average age of onset
varies by clinical subtype.10,11 Historically, GA has been reported to
be associated with diabetes. In a study of 557 patients with GA,
Muhlemann and Williams found that 24 (4%) had diabetes.9 Eight-
een had type 1 diabetes and six had type 2 diabetes; 16 of the 18
patients with type 1 diabetes had diabetes at presentation. The
number of cases expected in an age-matched population was 0.9,
confirming an association with type 1 diabetes. Studer et al found
that 12% (10/84) patients with GA had diabetes.5 These patients
were significantly more likely to experience recurrent disease and
6/10 reported exacerbation of their skin with poor glycaemic con-
trol. A subsequent case control study found no association between
type 2 diabetes and GA.12 However, the control group used were
patients with psoriasis, a condition now known to be associated
with a number of comorbidities, including diabetes. Limitations to
these studies include their retrospective nature and absence of his-
tological confirmation in many cases.

Despite the association of GA and necrobiosis lipoidica (NL) with
diabetes, they have only very rarely been reported to occur sequen-
tially in the same patient.13,14 Possible reasons for the apparent
different rates of association with diabetes could be explained by
differences in the pathogenesis of these conditions.

Associations with clinical conditions other than diabetes have
been reported.6 There have been numerous descriptions of GA
occurring in patients with malignancies, but larger studies revealed
conflicting results. Several of the patients in the study by Studer et
al had malignant disease, but incidence was not different to the
general population and onset of GA not temporally related.6

Hawryluk et al reviewed the evidence for the association of GA and
malignant disease: although they concluded there was no causative
relationship between malignancy and GA, atypical presentations or
GA occurring in an elderly patient should prompt age-appropriate
screening for malignancy and evaluation of immune state.15 GA has
also been reported in association with thyroid abnormalities and
dyslipidaemia.16
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Clinical features
GA can affect any body site, but especially the hands, arms, feet,
lower legs and trunk.5 About 60% have involvement of their upper
limbs alone.17 There are a number of different clinical subtypes,
including localised, generalised/disseminated, subcutaneous or
perforating GA. 

Localised GA is the most common form, occurring in
75–93% of patients5,9 and typically appears as a ring of small
flesh-coloured or erythematous papules on the extremities in
children and young adults (Figures 1 and 2). Fifty percent have a
single lesion.17 The initial lesion is an asymptomatic flesh-
coloured papule that involutes centrally to form an enlarging
annular lesion up to 5 cm in diameter. The lesions may resolve
spontaneously or persist for years.11,18

Generalised GA most commonly affects middle-aged or eld-
erly patients (80% of cases), but 20% of patients present before
the age of 10. It accounts for about 15% (2.8–25%) of cases of
GA.5,6,9,10 Clinically, generalised GA appears as multiple annular
plaques or multiple symmetrically distributed papules on the
arms, neck, upper trunk and less often the legs (Figures 3 and
4).1,18 Subcutaneous GA occurs most commonly in children under
5 years of age and appears as asymptomatic subcutaneous nod-
ules on the hands, scalp, buttocks, shins and periorbital skin.19

The condition is self-limiting and does not appear to have any
systemic associations.19,20 Perforating GA manifests as 1-4mm
umbilicated papules on the extremities and most frequently
affects children and young adults and may be localised or
generalised.18,19

Diagnosis
Diagnosis of GA is often clinical, but biopsies may be performed in
cases of diagnostic uncertainty. Diagnosis should prompt investiga-
tions for diabetes and other related conditions such as dyslipid-
aemia.

Histopathology 
The histology of GA is characterised by necrobiotic granulomas:

foci of mucin-containing necrobiosis, surrounded by histiocytes and
lymphocytes.4 The histiocytes are often palisaded. There is fragmen-
tation of collagen bundles and elastic fibres are absent or reduced.
Four different histological patterns have been described: interstitial
(diffuse macrophage infiltration between degenerated collagen
fibres), palisading granulomatous (palisading macrophage infiltra-
tion surrounding degenerated collagen fibres in the superficial and
reticular dermis), a nodular pattern resembling sarcoidosis and a
mixed pattern.6,8 Histological evaluation of perforating GA reveals
necrobiotic material being expelled through the epidermis.4,6

Lesions of subcutaneous GA resemble rheumatoid nodules, both
clinically and histologically, and often contain large areas of necro-
biosis.4

The histological appearance of GA may be similar to NL. Histo-
logical features found in both conditions include leucocytoclasia, in
early lesions, necrobiosis with a lymphohistiocytic infiltrate and
epithelioid cells.14

Treatment  
As a benign and frequently self-limiting condition, with 50% of
cases of localised disease resolving in 2 years and 80% clearing
after 9 years,17 the only treatment necessary may be to provide a
diagnosis and an explanation of the condition. However, in some
patients lesions are pruritic or treatment may be requested for
cosmetic reasons. More than half of patients experience recurrent
disease.5

Numerous treatments have been described in case reports
and series, but larger studies and high quality randomised con-
trolled trials are lacking. Topical or intralesional corticosteroids
are the most frequently used treatments for localised GA, but
use of topical calcineurin inhibitors has also been reported.21

Other treatments described for localised disease include oral
isotretinoin, cryosurgery, low-dose recombinant interferon-
gamma, photodynamic therapy, topical psoralen combined with
ultraviolet A (PUVA) or laser (CO2-pulsed-dye, excimer,
ND:YAG).4,6 There is anecdotal evidence of patch-type GA lesions
resolving after biopsy.22

Figure 1. Localised granuloma annulare on the dorsum of 
the hand

Figure 2. Localised granuloma annulare on the dorsum of 
the hand (reproduced with permission of Dr Niels 
Veien, Danderm)
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A variety of systemic therapies have been described including
oral corticosteroids, antibiotics, antimalarials, fumaric acid
esters,23 isotretinoin, biologic (anti-TNF) agents, ciclosporin,
dapsone, niacinamide, vitamin E, chlorambucil, pentoxifylline,
PUVA24 and narrow-band ultraviolet B phototherapy.4,6,19 Reso-
lution of GA was reported in a case of a Japanese female with
hypertriglyceridaemia with a strict lipid-lowering diet.25

While several treatments have been reported in the medical
literature, in clinical practice it is difficult to justify exposing
patients to treatments for which there is little evidence for what
it very likely to be a self-limiting condition.
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• Granuloma annulare is a benign, often asymptomatic
and self-limiting condition

• It is found in 4% of patients with diabetes
• Clinical subtypes include localised, generalised, 

subcutaneous and perforating granuloma annulare
• Numerous therapeutic strategies have been described,

however an explanation of the condition may be all
that is required

Figure 3. Generalised or disseminated granuloma annulare 
with widespread, small brownish plaques and 
papules 

Figure 4. Generalised granuloma annulare showing several 
small well-demarcated lesions with a shiny 
papular border
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