
Background: Insulin injection-site acanthosis nigricans and 
other local cutaneous reactions may occur from repeated 
same-site insulin injections. The purpose of this article is to 
describe a case of acanthosis nigricans resulting as a localized 
reaction to insulin injections, review medical literature describing 
injection-site acanthosis nigricans resulting from same-site 
insulin injections, describe other injection-site cutaneous 
reactions related to insulin administration, and discuss clinical 
implications and lessons learned from the literature.
Case Presentation: A 75-year-old patient with a history 
of type 2 diabetes mellitus presented with 2 discrete 
hyperpigmented plaques on the anterior abdominal wall, 

suggestive of acanthosis nigricans and confirmed on 
histopathology. These lesions were localized to the site 
of insulin injection and improved after the patient started 
rotating insulin injection sites.
Conclusions: Rotation of insulin injection sites is an effective 
way to prevent and reduce cutaneous complications of 
insulin therapy. In addition to improving education regarding 
insulin injection technique, diabetes health care professionals 
should inspect injection sites at each patient encounter. Most 
cutaneous complications are asymptomatic but may impact 
glycated hemoglobin (HbA1c), cosmetic appearance, insulin 
absorption, and required dose of insulin.
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Insulin injection therapy is one of the 
most widely used health care interven-
tions to manage both type 1 and type 2 

diabetes mellitus (T1DM/T2DM). Globally, 
more than 150 to 200 million people inject 
insulin into their upper posterior arms, 
buttocks, anterior and lateral thighs, or ab-
domen.1,2 In an ideal world, every patient 
would be using the correct site and rotat-
ing their insulin injection sites in accor-
dance with health care professional (HCP) 
recommendations—systematic injections 
in one general body location, at least 1 cm 
away from the previous injection.2 Unfor-
tunately, same-site insulin injection (re-
peatedly in the same region within 1 cm of 
previous injections) is a common mistake 
made by patients with DM—in one study, 
63% of participants either did not rotate 
sites correctly or failed to do so at all.3 

Insulin-resistant cutaneous complica-
tions may occur as a result of same-site 
insulin injections. The most common is li-
pohypertrophy, reported in some studies in 
nearly 50% of patients with DM on insulin 
therapy.4 Other common cutaneous com-
plications include lipoatrophy and amyloi-
dosis. Injection-site acanthosis nigricans, 
although uncommon, has been reported in 
18 cases in the literature. 

Most articles suggest that same-site in-
sulin injections decrease local insulin sen-
sitivity and result in tissue hypertrophy 

because of the anabolic properties of in-
sulin and increase in insulin binding to 
insulin-like growth factor-1 (IGF-1) re-
ceptor.5-20 The hyperkeratotic growth and 
varying insulin absorption rates associ-
ated with these cutaneous complications 
increase chances of either hyper- or hy-
poglycemic episodes in patients.10,11,13 It is 
the responsibility of the DM care profes-
sional to provide proper insulin-injection 
technique education and perform routine 
inspection of injection sites to reduce cu-
taneous complications of insulin therapy. 
The purpose of this article is to (1) de-
scribe a case of acanthosis nigricans result-
ing from insulin injection at the same site; 
(2) review case reports in the literature de-
scribing injection-site acanthosis nigricans 
resulting from same-site insulin injections; 
(3) describe localized cutaneous compli-
cations associated with the use of insulin; 
and (4) discuss clinical implications and 
lessons learned from the literature.

CASE PRESENTATION
A 75-year-old patient with an 8-year history 
of T2DM, as well as stable coronary artery 
disease, atrial fibrillation, hypertension, hy-
perlipidemia, chronic obstructive pulmonary 
disease, and stage 3 chronic kidney disease, 
presented with 2 discrete abdominal hyper-
pigmented plaques. At the time of the initial 
clinic visit, the patient was taking metformin 
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1000 mg twice daily and insulin glargine 40 
units once daily. When insulin was initiated 
7 years prior, the patient received neutral 
protamine Hagedorn (NPH) insulin for the 
first year and transitioned to insulin glargine. 
After 4 years of insulin therapy, insulin aspart 
was added and discontinued after 2 years. 
The patient’s hemoglobin A1c (HbA1c) was 
6.8%, suggesting good glycemic control. 

The patient reported 5 years of progres-
sive, asymptomatic hyperpigmentation of the 
skin surrounding his insulin glargine injec-
tion sites and injecting in these same sites 
daily without rotation. He reported no ad-
ditional skin changes or symptoms. He had 
noticed no skin changes while using NPH 
insulin during his first year of insulin ther-
apy. On examination, the abdominal wall 
skin demonstrated 2 well-demarcated, nearly 
black, soft, velvety plaques, measuring  
9 × 8 cm on the left side and 4 × 3.5 cm on 
the right, suggesting acanthosis nigricans 
(Figure 1A). The remainder of the skin ex-

amination, including the flexures, was nor-
mal. Of note, the patient received biweekly 
intramuscular testosterone injections in the 
gluteal region for secondary hypogonadism 
with no adverse dermatologic effects. A skin 
punch biopsy was performed and revealed 
epidermal papillomatosis and hyperkeratosis, 
confirming the clinical diagnosis of acantho-
sis nigricans (Figure 2).

After a review of insulin-injection tech-
nique at his clinic visit, the patient started ro-
tating insulin injection sites over his entire 
abdomen, and the acanthosis nigricans par-
tially improved. A few months later, the pa-
tient stopped rotating the insulin injection 
site, and the acanthosis nigricans worsened 
again. Because of worsening glycemic con-
trol, the patient was then started on insulin 
aspart. He did not develop any skin changes 
at the insulin aspart injection site, although 
he was not rotating its site of injection. 

Subsequently, with reeducation and proper 
injection-site rotation, the patient had resolu-
tion of his acanthosis nigricans (Figure 1b).

DISCUSSION
A review of the literature revealed 18 re-
ported cases of acanthosis nigricans at sites 
of repeated insulin injection (Table).5-20 Ac-
anthosis nigricans at the site of insulin in-
jection afflicts patients of any age, with cases 
observed in patients aged 14 to 75 years. Six-
teen (84%) of 19 cases were male. Fourteen 
cases (73%) had T2DM; the rest of the pa-
tients had T1DM. The duration of insulin in-
jection therapy prior to onset ranged from 
immediate to 13 years (median 4 years). 
Fourteen cases (73%) were reported on 
the abdomen; however, other sites, such as 
thighs and upper arm, also were reported. 
Lesions size varied from 12 to 360 cm2. Two 
cases had associated amyloidosis. The aver-
age HbA1c reported at presentation was 10%. 
Following insulin injection-site rotation, 
most of the cases reported improvement of 
both glycemic control and acanthosis nigri-
cans appearance.

In the case described by Kudo and col-
leagues, a 59-year-old male patient with 
T2DM had been injecting insulin into the 
same spot on his abdomen for 10 years. He 
developed acanthosis nigricans and an am-
yloidoma so large and firm that it bent the 
needle when he injected insulin.11

FIGURE 1 Abdominal Wall

A, Velvety plaques on the anterior wall at the sites of repeated insulin injections;  
B, Resolution of the lesions with insulin injection-site rotation.

A B

FIGURE 2 Skin Punch Biopsy

Biopsy shows a papillated epidermis with hyperkeratosis 
(hematoxylin and eosin, original magnification x40).
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Most of the cases we found in the liter-
ature were after 2005 and associated with 
the use of human or analog insulin. These 
cases may be related to a bias, as cases may 
be easier to find in digital archives in the later 
years, when human or analog insulins have 
been in common use. Also noteworthy, in 
cases that reported dosage, most were not 
very high, and the highest daily dose was  
240 IU/d. Ten reports of injection-site acan-
thosis nigricans were in dermatology jour-
nals; only 5 reports were in endocrinology 
journals and 3 in general medical journals, 
indicating possible less awareness of this phe-
nomenon in other HCPs who care for pa-
tients with DM.

Complications of Same-Site Injections
Acanthosis nigricans. Commonly found in 
the armpits, neck folds, and groin, acantho-
sis nigricans is known as one of the calling 
cards for insulin resistance, obesity, and hy-
perinsulinemia.21 Acanthosis nigricans can be 
seen in people with or without DM and is not 
limited to those on insulin therapy. However, 
same-site insulin injections for 4 to 6 years 
also may result in injection-site acanthosis 
nigricans–like lesions because of factors such 
as insulin exposure at the local tissue level.16 

Acanthosis nigricans development is char-
acterized by hyperpigmented, hyperkeratotic, 
velvety, and sometimes verrucous plaques.6 
Acanthosis nigricans surrounding repeated 
injection sites is hypothesized to develop as a 
result of localized hyperinsulinemia second-
ary to insulin resistance, which increases the 
stimulation of IGF, thereby causing epider-
mal hypertrophy.5-20 If insulin injection ther-
apy continues to be administered through the 
acanthosis nigricans lesion, it results in de-
creased insulin absorption, leading to poor 
glycemic control.13 

Acanthosis nigricans associated with insu-
lin injection is reversible. After rotation of in-
jection sites, lesions either decrease in size or 
severity of appearance.5-8,11 Also, by avoiding 
injection into the hyperkeratotic plaques and 
using normal subcutaneous tissue for injec-
tion, patients’ response to insulin improves, 
as measured by HbA

1c and by decreased 
daily insulin requirement.6-8,10,12,18-20

Lipohypertrophy. This is characterized by 
an increase in localized adipose tissue and is 
the most common cutaneous complication 

of insulin therapy.2 Lipohypertrophy pres-
ents as a firm, rubbery mass in the location of 
same-site insulin injections.22 Development 
of lipohypertrophy is suspected to be the re-
sult of either (1) anabolic effect of insulin 
on local adipocytes, promoting fat and pro-
tein synthesis; (2) an autoimmune response 
by immunoglobulin (Ig) G or IgE antibod-
ies to insulin, immune response to insulin 
of different species, or to insulin injection 
techniques; or (3) repeated trauma to the in-
jection site from repeated needle usage.4,23

In a study assessing the prevalence of li-
pohypertrophy and its relation to insulin 
technique, 49.1% of participants with lipohy-
pertrophy had glycemic variability compared 
with 6.5% of participants without lipohyper-
trophy.3  Johansson and colleagues described 
an impairment of insulin absorption in lipo-
hypertrophic tissues, causing a 25% lower 
plasma insulin concentration compared with 
that of normal tissues.4 These findings sug-
gest a significant effect of lipohypertrophy on 
insulin absorption—unnecessarily increas-
ing insulin consumption and worsening gly-
cemic control.

Primary prevention measures include in-
jection site inspection and patient education 
about rotation and abstaining from needle 
reuse.22 If a patient already has signs of lipo-
hypertrophy, data supports education and in-
sulin injection technique practice as simple 
and effective means to reduce insulin action 
variability and increase glycemic control.24

Lipoatrophy. Lipoatrophy is described as 
a local loss of subcutaneous adipose tissue 
often in the face, buttocks, legs and arm re-
gions and can be rooted in genetic, immune, 
or drug-associated etiologies.25 Insulin-in-
duced lipoatrophy is suspected to be the 
result of tumor necrosis factor-α hyperpro-
duction in reaction to insulin crystal presence 
at the injection site.26,27 Overall, lipoatrophy 
development has decreased since the use of 
recombinant human insulin and analog in-
sulin therapy.28 The decrease is hypothesized 
to be due to increased subcutaneous tissue 
absorption rate of human insulin and its  
analog, decreasing overall adipocyte expo-
sure to localized high insulin concentration.27 

Treatments for same-site insulin-derived li-
poatrophy include changing injection sites 
and preparation of insulin.26 When injection 
into the lipoatrophic site was avoided, glyce-
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mic control and lipoatrophy appearance im-
proved.26

Amyloidosis. Amyloidosis indicates the pres-
ence of an extracellular bundle of insoluble 
polymeric protein fibrils in tissues and or-
gans.29 Insulin-induced amyloidosis pres-
ents as a hard mass or ball near the injection 
site.29 Insulin is one of many hormones that 
can form amyloid fibrils, and there have been 
several dozen cases reported of amyloid for-
mation at the site of insulin injection.29-31 Al-
though insulin-derived amyloidosis is rare, it 
may be misdiagnosed as lipohypertrophy due 
to a lack of histopathologic testing or general 
awareness of the complication.29

In a case series of 7 patients with amy-
loidosis, all patients had a mean HbA

1c 
of 9.3% (range, 8.5-10.2%) and averaged  
1 IU/kg bodyweight before intervention.30 
After the discovery of the mass, participants 
were instructed to avoid injection into the 
amyloidoma, and average insulin require-
ments decreased to 0.48 IU/kg body weight  
(P = .40).30 Patients with amyloidosis who ro-
tated their injection sites experienced bet-
ter glycemic control and decreased insulin  
requirements.30

Pathophysiology of Localized Insulin 
Resistance
Insulin regulates glucose homeostasis in skel-
etal muscle and adipose tissue, increases 
hepatic and adipocyte lipid synthesis, and 
decreases adipocyte fatty acid release.32 Gen-
eralized insulin resistance occurs when tar-
get tissues have decreased glucose uptake in 
response to circulating insulin.32 Insulin re-
sistance increases the amount of free insulin 
in surrounding tissues. At high concentra-
tions, insulin fosters tissue growth by binding 
to IGF-1 receptors, stimulating hypertrophy 
and reproduction of keratinocytes and fibro-
blasts.33 This pathophysiology helps explain 
the origin of localized acanthosis nigricans at 
same-site insulin injections.

CONCLUSIONS
Cutaneous complications are a local adverse 
effect of long-term failure to rotate insulin 
injection sites. Our case serves as a call to 
action for HCPs to improve education re-
garding insulin injection-site rotation, con-
duct routine injection-site inspection, and 
actively document cases as they occur to in-

crease public awareness of these important 
complications. 

If a patient with DM presents with un-
explained poor glycemic control, consider 
questioning the patient about injection-site 
location and how often they are rotating the 
insulin injection site. Inspect the site for cu-
taneous complications. Of note, if a patient 
has a cutaneous complication due to insulin 
injection, adjust or decrease the insulin dos-
age when rotating sites to mitigate the risk of 
hypoglycemic episodes. 

Improvement of glycemic control, cos-
metic appearance of injection site, and in-
sulin use all begin with skin inspection, 
injection technique education, and periodic 
review by a HCP. 
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