
Lymphoedema has been referred to as one of the 
biggest health risks in the Western world (Moffatt et 
al, 2016). At the present time, it has been estimated 

that the condition affects between 3.99 and 28.3 per 1000 
of the population, with risks increasing due to age and 
increasing comorbidities (Moffatt and Pinnington, 2012). 
Lymphoedema service caseloads illustrate this further with 
these ranging from 200 to over 1000 patients (Cooper 
and Bagnall, 2016). The figures above indicate the impact 
of the condition, which is a long-term condition classed 
under the umbrella term chronic oedema (Rankin and 
Cooper, 2016). The condition progresses over a period of 
time with multiple causes identified within the subtypes 

of primary lymphoedema (intrinsic factors) and secondary 
lymphoedema (extrinsic factors) (Lymphoedema 
Framework (LF), 2006; Rankin and Cooper, 2016). 

The diagnosis and identification of lymphoedema is 
largely based upon clinical diagnosis by a qualified 
practitioner, such as a specialist nurse, occupational 
therapist, physiotherapist or doctor (LF, 2006). However, 
since the publication of the consensus document within 
lymphoedema, there have been advances in the equipment 
and analysis that assist in the diagnosis process (LF, 
2006). The progression in diagnosis through genetic 
screening has led to advancements in the diagnosis of 
primary lymphoedema and phenotypes, such as PIEZO1 
(Cooper, 2016). However, at the present time these 
advancements do not cover all of primary lymphoedema, 
with possible correlations to the development of secondary 
lymphoedema (Mortimer et al, 2014).

The advent of other tools, such as bioimpedance, 
pioneered in Australia, have been applied but have a varying 
evidence base (Chirag, 2016). Alongside that there is the 
application of technology within tissue dielectric constant 
measurements, such as MoistureMeter and LymphScanner. 
These are popular options with evidence to support 
application (Wigg et al, 2014), but they also have a varying 
evidence base (Levenhagen, 2017). The development of 
near-infrared fluorescence lymphatic imaging (NIRFLI) 
offers an alternative to the above, with its application 
extending from its use in cardiology (Giacalone et al, 2011). 
The technique has been adapted to allow the visualisation 
of the superficial lymphatics and tissue, which is undertaken 
by a qualified specialist, to enable the mapping of existing 
lymphatic pathways or identification of a pathological 
situation (Belgrado et al, 2016). 

What is near-infrared fluorescence 
lymphatic imaging?
NIRFLI is the international name used for this technique, 
but is sometimes referred to as lymphofluoroscopy 
mapping, or indocyanine green (ICG) lymphatic imaging. 
The technique uses a near-infrared fluorescence imaging 
system, such as a Photo Dynamic Eye (PDE) camera, 
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ABSTRACT
Lymphoedema management has evolved over many decades, but the core 
components of treatment remain largely unaltered, such as skin care, 
compression and self-lymphatic drainage. Near-infrared fluorescence 
lymphatic imaging (NIRFLI) offers an opportunity to enhance patient 
outcomes by evaluating and increasing the effectiveness of these treatment 
options. This is relevant when we consider the impact of this chronic 
condition and its endemic proportions (Mortimer, 2017), while Moffatt et al 
(2016) suggests it is one of the biggest health risks in the Western world, due 
to the multiple causes, such as cancer, obesity and as a complication of an 
ageing population. The impact of the condition, can be reduced through early 
identification and the risk reduction strategies that NIRFLI can offer through 
greater understanding of its chronicity. The use of NIRFLI has also led to the 
development of a new manual lymphatic drainage techniques to assist in the 
management of lymphoedema (Belgrado et al, 2016).
The aim of this article is to introduce and describe NIRFLI and its use 
within lymphoedema management. It will discuss use with early detection 
of lymphoedema and expand further, focusing on its use within the 
management of lymphoedema. 
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in the diagnosis of absent/altered structures within the 
lymphatics, such as FOXC2 due to valvular alterations, 
is advancing treatment options for lymphatic conditions 
(Mortimer and Rockson, 2014). Dermal rerouting has 
been identified in early post-cancer treatment patients, 
with Belgrado et al (2017) highlighting that this progresses 
into lymphoedema (Figure 3). 

The pioneering work of Professor Jean-Paul Belgrado 
and colleagues since 2011 has led to the refining of 

which detects a tracer (indocyanine green) that is injected 
intradermally and enters the superficial lymphatics located 
in the dermis (Giacolone et al, 2011). ICG is a protein 
that is attracted to the water molecules in the interstitium, 
which is converted into an image due to the ICG 
fluorescence properties (Giacolone et al, 2011; Belgrado et 
al, 2016). The PDE camera used at LymphVision is from 
Hamamatsu Photonics (Japan).

Once the ICG is taken into the interstitium, the natural 
drainage of the interstitial fluid (lymphoedema) can be 
identified (Giacolone et al, 2011). These channels can lead 
to the determination of effective, ineffective or defunct 
pathways within the lymphatic system (Giacolone et 
al, 2011). Damaged pathways, either due to primary or 
secondary causes, can lead to ‘dermal rerouting’ (Figure 
1), which results in the lymphatics finding alternative 
pathways to access the deeper lymphatics. Alternatively, it 
can also lead to reflux, known as ‘stardust’ (Figure 2), which 
leads to lymph fluid accumulation in the pre-collectors or 
dermal backflow with fluid located in the interstitium, 
due to obstructed deeper lymphatics (Belgrado et al, 
2016). The identification of existing pathways can aid 

Figure 1. Dermal rerouting

Figure 2. An example of ‘stardust’

Figure 3. Early dermal rerouting

NIRFLI, and the introduction of a new manual lymphatic 
drainage (MLD) technique (Giacalone et al, 2011). MLD 
is a skin-moving technique used in the management of 
lymphoedema, but ultimately has been losing its place 
within conservative treatment due a lack of quality 
evidence to support its application (Huang et al, 2013). 
Following a systematic review by Huang et al (2013), 
evidence has been building to support MLD, with NIRFLI 
research offering a stronger foundation for MLD and in 
the development of a refined technique. The technique 
developed by Professor Belgrado, known as fluoroscopy-
guided MLD (FG-MLD), focuses on two approaches, 
which involve ‘filling’ and ‘flushing’, based upon the live 
imaging of the lymphatics within those patients diagnosed/
suspected of having lymphoedema (Giacolone et al, 2011). 
The hand movements (fill/flush) on the skin assist in the 
movement of interstitial fluid through the tissue and the 
and filling of the superficial lymphatics, which aids in 
movement of lymph along the collecting vessels and the 
reduction of fluid within the oedematous limb/region 
(Belgrado et al, 2016). 
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leg and dense pitting. The oedema had got worse within the 
last 2 years, which had increased significantly due to several 
episodes of cellulitis and her occupation requiring her to 
stand for long periods. Past treatments included multiple 
courses of complex decongestive therapy (CDT), which 
involved lymphoedema bandaging, MLD and intermittent 
pneumatic compression pump (IPC). The most recent 
CDT sessions had resulted in minimal improvement when 
measured and recorded by the practitioner. 

Mrs H underwent NIRFLI mapping due to the minimal 
results she was now obtaining from CDT. NIRFLI 
mapping identified drainage pathways with no congestion 
to the suprapubic or hip, and drainage did not go to the 
opposite side or axilla. This meant that the FG-MLD 
could be concentrated to the affected limb and inguinal 
area. This also resulted in greater efficiency in the use of 
MLD  due to focusing on the available drainage pathways 
and oedema. The changes in the management of her 
condition by both the practitioner and patient led to a 
circumferential reduction of over 10 cm over a 2-week 
period, which also led to an increase in her mobility and 
confidence (Figure 5). 

NIRFLI is providing a practical tool in the identification 
of expected and unexpected drainage pathways. It has the 
ability to identify valvular incompetence and assist in the 
confirmation of diagnosis, which can be used to support 
improved self-management regimes.

Patient empowerment and  
self-management/care
If we also consider the impact that lymphoedema has on 
the individual’s quality of life, its impact extends beyond 
the physical. For example, feelings of isolation, depression 
and even loss of employment can occur as result of their 
condition (Fu et al, 2008). The early detection of the 

How near-infrared fluorescence 
lymphatic imaging is changing 
lymphoedema management
NIRFLI is being used within LymphVision (a service that 
is providing both screening and mapping of the lymphatics) 
to aid in a more accurate diagnosis and planning of care 
for people with or at risk of developing lymphoedema 
(LymphVision, 2017). When drainage pathways are 
identified, the MLD chosen by the practitioner can be 
tailored to the patient’s existing pathways and used in the 
creation of a simple lymphatic drainage technique for 
patient self-management. The use of mapping is a new 
service, which is offered privately at the current time and 
is not available on the NHS. Despite, the limited access 
to the service, a number of clinicians and patients have 
reported positive outcomes from the technique, either 
combined with the new or pre-existing MLD technique 
(LymphVision, 2017). Below are two case studies of 
patients who were in receipt of NIRFLI mapping.

Case study 1
Mrs D (Figure 4) had undergone a mastectomy and axillary 
node clearance due to breast cancer, which led to the 
development of secondary lymphoedema. In addition she 
had also undergone breast reconstruction, which included 
a lymph node transplant. Despite receiving surgery (lymph 
node transplant), she developed oedema throughout her 
arm with significant oedema to her hand, which was 
measured and recorded as an overall excess volume of 38%. 
Mrs D had also completed two courses of lymphoedema 
bandaging, and had worn a class 3 made-to-measure 
armsleeve and glove to maintain the outcomes. 

Mrs D underwent NIRFLI mapping to optimise both 
her forthcoming course of FG-MLD and also the available 
treatment options. The comprehensive mapping report 
enabled the practitioners to identify specific ‘fill’ spots at the 
elbow and drainage routes of the hand indicating reverse 
flow. The results led to the development of a bespoke 
FG-MLD mapping plan, with immediate results, such as a 
visible reduction and palpable change to the tissues. These 
improvement continued and led to a reduction in overall 
excess volume of 30%. 

Mrs D self-reported a reduction in the feeling of 
heaviness of her limb, which had been a constant presence. 
The bespoke FG-MLD led to a tailoring of her own simple 
lymphatic drainage, which was self-reported as being more 
effective. The most significant improvement was Mrs D’s 
hand due to the identification of reverse flow pathways 
via the mapping, which enabled the practitioners to 
understand the pathophysiology of her condition and treat 
it more confidently. 

Case study 2
Mrs H  had undergone a hysterectomy 11 years prior to being 
seen in the mapping clinic, and had developed secondary 
lymphoedema. Mrs H had developed lymphoedema within 
6 months of her surgery, which now had now led to a firm 

Figure 4. Mrs D

Chronic Oedema October 2017    S9

CLINICAL FOCUS
©

 2
01

7 
M

A
 H

ea
lt

hc
ar

e 
Lt

d



condition has benefits in terms of managing the condition, 
and improvements in the reduction of developments, such 
as cellulitis (LF, 2006). This is relevant when we consider the 
focus on cost effectiveness in the NHS and self-management, 
set against quality improvements following previous reports, 
such as the Francis Report (Ham et al, 2017). 

Lymphoedema is a long-term condition, which is 
reliant on the individual’s ability to manage the condition, 
following initial support and advice from a qualified 
practitioner, to minimise complications and their impact 
(LF, 2006). Cellulitis is one complication that is costly for 
both the patient and health care services (Ali-Niami and 
Cox, 2009). The advent of NIRFLI enables appropriate 
planning of care for the individual affected by the condition, 
depending on their own goals and motivation (Ostlund, 
2014). Concordance with the recommended treatment 
can present difficulties, especially if patients have a limited 
understanding/connection as to the reasons behind the 
management strategies (James, 2011). If understanding is 
shared alongside the meaning and value, the outcomes of 
treatments can be improved. 

Establishing a person’s own self-belief/motivation 
through motivational interviewing may offer opportunities 
for partnership development (Ostlund, 2014). If this 
partnership is present, it can lead to an increase the patients’ 
self-esteem, confidence and understanding, thus increasing 
levels of empowerment (James, 2011; Ostlund, 2014). This 
can lead to appropriate management strategies being used, 
such as those devised on NIRFLI mapping, that can lead 
to more appropriate application of conservative measures, 
such as compression therapy and MLD. In addition, the 
way in which the patient receives the information and 
is coached to support self-care is also important and will 
affect the outcomes and improvements in quality of life 
(Wigg, 2016). 

The simplicity of the ‘fill and flush’ technique can be 
taught to patients and significant others. It also has the 
ability to assist in greater understanding of why certain 
management strategies are being used, such as exercise, 
and the positive impact this has on the lymphatic system. 
Research in the application of the new MLD technique 

has demonstrated that four movements empty the lymph 
nodes, which enables them to be refilled. NIRFLI has 
therefore led to the introduction of new ‘movement and 
drainage’ techniques that provide a platform for those living 
with lymphoedema to adapt the previous maintenance 
therapy of exercise and self-lymphatic drainage to a 
more inclusive ‘movement and drainage’ that better 
accommodates lifestyle (Wigg and White, 2017). The use 
of this technique and the potential outcomes have yet to 
be fully reported, but further research is demonstrating the 
benefit of this technique.

KEY POINTS
ww Lymphofluoroscopy has enabled clinicians and therapists to understand 
the lymphatics and how they work in real time.  This understanding 
has led to the development of fluoroscopy-guided manual lymphatic 
drainage (FG-MLD).
ww FG-MLD has been shown to have an effect upon the lymphatic 
system, which has strengthened its position within the treatment of 
lymphoedema/chronic oedema.
ww Lymphofluoroscopy, and its use within mapping, will enable clinicians/
therapist to deliver tailored treatment and care to patients.
ww The education of patients, based on the knowledge gained from fluoroscopy, 
has the ability to facilitate patient empowerment/self-management.

Figure 5. Mrs H side and front views (A) and the foam 
padding used to improve garment effectiveness (B)
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Conclusions 
NIRFLI is a new technique that offers a number of 
opportunities to screen and diagnose patients, but also the 
structures that are present within the lymphatic system 
(superficial). The advent of this new imaging technique 
has enabled the development of the ‘fill and flush’ MLD 
technique, which has been taught since 2013. This has led 
to the tailoring of treatment and management methods, and 
also the diagnosis of conditions that meet the subcategories 
of primary and secondary lymphoedema. The accuracy 
of diagnosis and the pathways that are in existence for 
an individual can result in improved patient outcomes in 
terms both of physical therapy and psychosocial benefits. 
The research in this area is growing, but it has already led 
to greater access to this new technique (LymphVision), and 
has the potential to be offered more widely, and perhaps 
within the NHS in the future.  BJCN
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CPD REFLECTIVE QUESTIONS
ww What are the other terms used for near-infrared fluorescence  
lymphatic imaging?
ww What are the potential patient outcomes of fluoroscopy in the delivery of 
care to your patients?
ww What is involved in the mapping of the lymphatic system?
ww Explain the terms dermal rerouting and stardust, and its impact upon the 
development of chronic oedema/lymphoedema?

BREAKING NEWS: Community nurses, join in the conversation online

 www.magonlinelibrary.com/toc/bjcn/current

  ‘Like’ us on Facebook  (www.facebook.com/communitynursing)

  Join our community nurses group on LinkedIn  
(www.linkedin.com, then search British Journal of Community Nursing) 

  Follow us on Twitter  (@BJCommunityNurs) 

   and stay in contact with us with your views or ideas (BJCN@markallengroup.co.uk)
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