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Lipodystrophy

1. Injection into the hypertrophic and atrophic areas should be avoided. 1,21,49,53 (II A)

2. Training to Health Care Professionals is required to identify lipohypertrophic
lesions. 31,32 (IIA)

3. Visual inspection and palpation of injection area by the health care 
professionals should be performed routinely and documented. 36,39,50,83  (III B)

4. Intensive patient training on injection technique, systematic rotation and 
frequent inspection is effective to improve and prevent lipohypertrophy. 17,73 (IA)

5. A decrease of insulin dose may be required when switching injection from 
areas of lipohypertrophy to normal tissue and should be guided by blood glucose 
measurement. 21 (II B)
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Clinical Lipohypertrophy

August 2012 December 2012

Prevalence and risk factors of lipohypertrophy in insulin-injecting patients with diabetes
October 2013, Figure S1. M. Blanco, M.T. Hernández, K.W. Strauss, M. Amaya. 
https://doi.org/10.1016/j.diabet.2013.05.006
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‘Echo-signature’ of Lipohypertrophy

Normal SC tissue Lipohypertrophic SC tissue 

Prevalence and risk factors of lipohypertrophy in insulin-injecting patients with diabetes
October 2013, Figure S2. M. Blanco, M.T. Hernández, K.W. Strauss, M. Amaya. 
https://doi.org/10.1016/j.diabet.2013.05.006
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Four most frequent types of lipohypertrophy

Type Definition Visibility Palpable Texture

A Small nodule
Easily seen figure/ better 

with tangential light
Easily Harsh-elastic

B Large nodule
Clearly visible figure/ better 

with tangential light
Easily Harsh-elastic

C Flat plastron Hardly visible
Not easily palpable/ 
better by pinching

Usually elastic

D Flat nodule Not visible
Difficult to identify,

easier by deep 
palpation or pinching

Usually elastic
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Consequences of lipohypertrophy

1. Injecting insulin into LH lesion 
⚫ Affects pharmacokinetics (absorption profile) of insulin 

• significant blunting of insulin absorption profiles

• markedly increased variability when compared to injections 

into adjacent normal tissue  

(Famulla , and et al., 2016)

⚫  risk of severe hypoglycaemia
(Famulla, and et al., 2016; Gentile, and et al. ,2018; Johansson U-B, and et al.,2005)

⚫ Unpredictable absorption of insulin 
(Famulla, and et al., 2016)
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Consequences of lipohypertrophy

2. Pharmacokinetics alterations
⚫ higher insulin consumption amount

⚫ worsened glucose control 

⚫ higher HbA1c levels, and higher rates of unexplained 
hypoglycemia and glucose variability
(Blanco, et al., 2013; Ji, et al., 2017, & Grassi, et al., 2014)

3. LH increases risk  
⚫ adverse clinical outcomes 

⚫ raises the cost of healthcare

(Campinos, et al., 2017)
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Consequences of lipohypertrophy
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Local Prevalence of Lipohypertrophy

• 18.0 % lipohypertrophy

• in 117 insulin users 

• MRAM

• PYNEH 

• 1/1/2021 to 28/2/2021
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Local Prevalence of Lipohypertrophy

• 13.4 - 25.6% lipohypertrophy
• 23,786 insulin users
• MRAM
• Public hospitals and clinics 
• from 1/4/2020 to 31/3/2021
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Global Prevalence of Lipohypertrophy

Detection method Ultrasound (US) scanning Observation and Palpation

Literature Systematic review, included 16 articles 
from 3 database (Medline, Embase, 
Cinahl) from 2000-2017

Meta-analysis and Meta-regression, 
included 45 articles from 4 database 
(Pubmed, Embase, Scopus, Google 
Scholar) from inception to 2020

Number of Participants 1722 patients (T1DM and T2DM) 26865 patients (T1DM and T2DM)

Prevalence of 
lipohypertrophy

Median: 56.6% (Abu Ghazaleh et al., 2018)

The lowest: China: 14.5% (included 509 
patients; no data about the assessors)

(Wang et al., 2014)

The highest: Romania: 88% (included 40 

patients; no data about the assessors)

(Perciun 2010)                                        

Overall: 41.8% (95% CI: 35.9% to 47.6%)

Region-wise analysis: 
Europe: 44.6% (95% CI 37.5% to 51.8%)
Asia: 41.3% (95% CI 27.2% to 55.3%)
Africa: 34.8% (95% CI 16.9% to 52.8%)

(Wang, Zhang, Liu & Chen, 2021)
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Lipohypertrophy Risk factors

Incorrect 
injection 

technique

Insulin 
regimen

Injection 
device

High risk 
group
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1. Incorrect Insulin Injection Technique 

• Lack of proper injection site rotation

• Needle reuse

• Cold insulin injection (Gentile et al., 2021)

• Drop leakage after injection
(From the questionnaire focused on injection technique)

Gentile S, Strollo F, Guarino G, et al. Factors hindering correct identification of unapparent lipohypertrophy. J 
Diabetes Metab Disord Control. 2016;3(2):42-47. DOI: 10.15406/jdmdc.2016.03.00065 14



Why patients continue to inject insulin into LH?

• Absence of pain

• “Ergonomic-like” habits 

• Not trained on how to inject insulin
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2. Insulin regimen

• Higher daily insulin dose

• Longer insulin treatment duration

• Multiple injections

• Use of human insulin
(Thewjitcharoen et al., 2020)
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3. Injection device

• Longer pen needle length (8mm)

• Larger pen needle gauge (Ng, Chui & Tiu, 2015)

17



4. High risk group for LH

• Frequent with unexplained hypoglycemia

• Poor DM control with HbA1c > 9%

• Large glycemic variability

• Longer DM duration

• Long standing Type 1 DM (Thewjitcharoen et al., 2020)

• Older patients > 65 years old

– Lower thickness, vascularity and elasticity and a more prominent fibrous texture (all affect 
tissue distensibility)

– Less able to accommodate large volume of insulin containing fluid 

• Living alone and being retired were associated with LH

– Depression and poor self-care adversely affected insulin injection behaviour (Gentile et al., 2020) 

• Body Mass Index (BMI)

– Obese with BMI 25 or higher (Gentile et al., 2020 ; Surucu & Arsalan, 2018; and Al Hayek et al., 2016)

– Low BMI in T1DM (Barola et al., 2016)
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Subclinical lipohypertrophy

Higher BMI OR = 1.44 95%CI: 1.15-1.81 P = 0.002

Incorrect rotation of sites OR = 3.11 95%CI: 1.02-9.47 P = 0.046

Insulin needle reusage for 
more than four times 

OR = 10.00 95%CI: 3.23-31.02 P = 0.000

Type 1 diabetes OR = 6.33 95%CI: 1.32-30.47 P = 0.021

Nonoptimal glycemic control OR = 9.97 95% CI: 3.46-28.75 P = 0.000

Luo D, Shi Y, Zhu M, Wang H, Yan D, Yu J, Ji J, Liu X, Fan B, Xu Y, Zhang M, He W, Xu J, Yang T. Subclinical 
lipohypertrophy--Easily ignored complications of insulin therapy. J Diabetes Complications. 2021 
Mar;35(3):107806. doi: 10.1016/j.jdiacomp.2020.107806. Epub 2020 Nov 26. PMID: 33280982. 19



Findings from our literature review (1)

• Clinical Gap

– inadequate training (Gentile, et al., 2021)

– Use only visual examination (Misnikova, et al., 2017)

• When to assess lipohypertrophy?

– Insulin initiation (Misnikova, et al., 2017)

– Yearly  (Gentile, et al., 2021)

– Intensive nurse training on proper injection techniques followed by patient 
education (Smith, et al., 2017)
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Findings from literature review (2)

• How to prevent lipohypertrophy? 
– 4mm pen needles  
– Correct rotation method 
– Move injection to non-LH areas
– Stop needle reuse
– Stop inject to LH area (Misnikova, et al., 2017)

• Education format 
– 60 mins education session, then individual training session (Gentile, et al., 2021)
– Individual training session address real lives injection problems  (Gentile, et al., 2021)
– Intensive injection technique education (Campinos, et al, 2017)
– Proper injection technique education (Chen, et al., 2021) 

• Education resources 
– Injection technique leaflets
– LH models “look and feel” teaching   (Gentile, et al., 2021)
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Prevention of Lipohypertrophy: 
Use a new needle
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Proper 
insulin 

injection 
technique
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Assessment of lipohypertrophy

Environmental 
preparation

• Warm (FIT UK, 2020)

• Use direct & 
tangential light 
against a dark 
background 

(Gentile et al., 2016)

• Light shine at 
30-45 degrees

(FIT UK, 2020)

Patient 
Positioning

• Supine position with pillow with knees bent and arms 
folded over chest       (FIT UK, 2020) (Frid et al., 2016)

• Lie on alternate sides to examine the buttock area (BD, 2018)

• Frail, sit with knees bent and arms relaxed in thighs

(FIT UK, 2020)

• Stand up & let their arms hang by their sides for 
examining abdomen & buttocks  (BD, 2018)

• From upright to the supine position or vice-versa 

(Gentile et al., 2019)
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Palpation technique

• Lubricant (Gentile et al., 2020)

• Slow circular & vertical finger tip movements (Gentile et al., 2016)

• Be gentle at the beginning & increase finger pressure gradually 
(Gentile et al., 2016)

• Perform the pinch maneuver when recognizing a harder skin 
(Gentile et al., 2016)

• Mark the exact position of the lipohypertrophy with marker pen 
(FIT UK, 2020)
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Palpation maneuvers

Abdominal flat lipohypertrophy areaTangential light (panel a) 
pressure exerted close to the lesion (panel b)

Gentile S, Strollo F, Guarino G, et al. Factors hindering correct identification of unapparent lipohypertrophy. J Diabetes Metab Disord Control. 2016;3(2):42-47. DOI: 10.15406/jdmdc.2016.03.00065
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Checklist for Assessment 
of lipohypertrophy
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Documentation of Lipohypertrophy 

Example: 
The size of lipohypertrophy is 
8mmx12mm, the site is on 
abdomen A1, can write as 
A1, 8x12
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Take Home message

• A correct injection technique is essential to 
– avoid lipohypertrophy in people with diabetes 
– ensure fully predictable insulin effect & good metabolic control  
– prevent he risk of repeated hypo- and hyper-glycaemic episodes

• Flat, small and arm-localized LH lesions are most often missed
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