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Workshop in proper Injecting:  
Lipohypertrophy (LH)





• Swelling

• Induration

• Change in fat texture

• From repeated micro trauma

• In presence of insulin

LH formation and structure

A patient with LH



LH marked with an X

R-handed young man 
injected across midline to 

L abd



Landmark studies
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7. Cost savings



Suspected…in up to half of injecting patients

– But it can be tricky to diagnose

– Easier to feel than to see

– To palpate

• Have to disrobe patient

• Have to know what to feel for

• Best to use gel

– Other challenges…



Athletic Young 
Men



Athletic Young 
Men



GOLD STANDARD is still the physical exam

• Visualization

• BUT especially palpation

• The answer lies in SKILLED HANDS

• Special training on feel and texture of LH

• Use of gel dramatically increases sensitivity

• Gentile has shown that carefully trained HCP 
have 97% concordance
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Duration of 

insulin use

Three independent risk factors 
for Lipohypertrophy

Poor injection 

site rotation
Needle 

reuse



Site Rotation
AND

Rotation within Sites



Rotation WITHIN Injection Sites
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Section through dissected LHSection through dissected LH





Something is WRONG with the fat

In lipohypertrophy:

The fat behaves aggressively (invades the dermis)



Hypertrophic Adipocytes. Scanning electron microscopy of insulin-induced lipohypertrophy (left) and 
adYescent normal subcutaneous adipose tissue (right) at magnification of x50 (upper) x100 (lower)



Something is WRONG with the fat

In lipohypertrophy:

Cell size is altered (very large and very small cells)





Something is WRONG with the fat

In lipohypertrophy:

Fat is entrapped in a mass of fibrous tissue



What do these pictures tell us about 
how lipos affect diabetes?



How Lipos are Made

LH

Insulin as 
Growth
Factor

Inflammatory
Cytokines

Anabolic and 
Lipogenic effect

Repeat trauma 
in time 

and place
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Inject higher and 

higher doses of 

insulin

Lipohypertrophy: 
The consequences

Which increases 

cost of insulin 

use

Greater 

glycaemic 

variability

Unexplained 

Hypoglycemia



Injection in lipohypertropy

Average= 220 mg/dl; SD = 66
Insulin = 33 U/day



Injection in healthy area

Average= 155 mg/dl; SD = 47
Insulin = 28 U/day
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>0.4%

%
8.6 8.2

0.4%



Unexplained hypo and glycaemic variation reduced

UK lipohypertrophy intervention study 
confirms potential to save costs through 
educational support7

Patients  with  
unexpected 

hypoglycaemia  
fell by    

40%

Patients with  
glycaemic  
variability 

fell by 

41%



Consequences of LH

Lipohypertrophy ALSO IMPACTS ON PATIENTS’ BLOOD GLUCOSE CONTROL

What does the evidence tell us? Unexplained 
hypoglycaemia and glycaemic variation
are specific consequences of LH1

Unexplained hypoglycaemia1

39% of patients with LH have unexplained 

hypoglycaemia, 

compared to 6% of 

patients without LH.

Glycaemic variation2

49% of patients with LH 

have glycaemic variation, 

compared to only 7% of patients 

without LH.

39%
with LH

6%

49%
with LH

7%

without LH without LH



What does the evidence tell us. Increased 
insulin use is a specific consequences of LH1

41 56
Units 
without 
LH

Units 
with 
LH

+15 UNITS

TYPE 1

+8
UNITS

TYPE 2

+21
UNITS



Other studies are consistent 
about the consequences of LH

Spain1 China2 ITQ5 Italy6 ESLA7
LYHRE

France8

Total Daily 

Dose(TDD) (IU)
56 33 55.2 50.5 71.6 54.1

TDD  lower in non-LH 

vs LH (IU)
15 11 10.2 2 5.6 5

HbA1c  lower in non-

LH vs LH 
NA 0.5% 0.5% 0.58% 0.4% 0.5%

Hypoglycaemia 

lower in non-LH
✓ ✓ ✓ ✓

Glucose variability 

lower in non-LH
✓ ✓ ✓ ✓



Savings do not stop at just insulin

Microvascular 
complications 
down by 

37%

Deaths related 
to diabetes 
down by 

21%

Myocardial 
Infarction
down by 
14%

HbA1c
down by 1%


