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lymphedema of extremities?
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Introduction
•

Lymphoedema is a condition of localized fluid retention
and tissue swelling caused by impairment of the lymph
transport capacity. Prevalence is 1.33 per 1000 in the
UK

•

Secondary lymphoedema is an acquired condition that
results from disruption or obstruction of the normal
lymphatic system

Introduction
•

The most common cause of secondary lymphedema in Hong Kong is
malignancy and their related treatment
•

Treatment included lymph node dissection is the major risk factor for
secondary lymphedema, such as CA breast, CA ovary, CA bladder,
CA penis and melanoma

•

Most common cause of secondary lymphedema of arm is following
treatment for breast cancer, with incidence of 5-56% within 2 years
after treatment in the US
Barclay, L. (2010). Early physiotherapy may help prevent lymphodema after breast cancer., BMJ, 340:b5396

•

For lower limb lymphoedema, most common cause would also be
cancer related, around 28-47% patient noticed lymphoedema after
treatment for gynecological malignancy

Lymphadenitis: inflammation of
the lymph nodes, which become
swollen, tender and painful

TABLE 1 Classification of causes of secondary lymphoedema, adapted from23
Classification

Example(s)

Trauma and tissue damage

■ lymph node excision
■ radiotherapy
■ burns
■ varicose vein surgery/harvesting
■ large/circumferential wounds
■ scarring

Malignant disease

■ lymph node metastases
■ infiltrative carcinoma
■ lymphoma
■ pressure from large tumours

Venous disease

■ chronic venous insufficiency
■ venous ulceration
■ post-thrombotic syndrome
■ intravenous drug use

Infection

■ cellulitis/erysipelas
■ lymphadenitis
■ tuberculosis
■ filariasis

Inflammation

■ rheumatoid arthritis
■ dermatitis
■ psoriasis
■ sarcoidosis
■ dermatosis with epidermal involvement

Endocrine disease

■ pretibial myxoedema

Immobility and dependency

■ dependency oedema
■ paralysis

Factitious

■ self harm

Best practice for the management of lymphoedema. International consensus. London: MEP Ltd, 2006

Classification of lymphoedema

REDUCING RISK

Lymphoedema is classified as primary or
secondary depending on aetiology23.
Primary lymphoedema is thought to be the
result of a congenital abnormality of the
lymph conducting system. Secondary or
acquired lymphoedema (Table 1) results
from damage to the lymphatic vessels
and/or lymph nodes, or from functional
deficiency. It may also be the result of high

The diverse aetiology of lymphoedema
means that patients at risk of lymphoedema
will be encountered in a wide variety of
primary and secondary/tertiary care
settings, eg cancer services, vascular
surgery units, wound care/tissue viability
services, dermatology services, plastic
surgery units and services where patients
receive symptom management for

Management

Clinical
appearance of
lymphedema
+/- Stemmer sign

confirmed with CT, MRI,
lymphoscintingraphy or
lymphangiography

Best practice for the management of
lymphoedema. International consensus. London:
MEP Ltd, 2006

Volume calculation by
perometer or water
displacement method

Lymphovenous
anastomosis

5 components of
physiotherapy programme:
1) Manual reduction
massage
2) Compression garments
3) Physiotherapy
4) Skin care
5) Psychological support

Diagnosis

•

Swelling in extremities within 1 year after lymph
node dissection, need to suspect lymphedema

•

With or without Kaposi-stemmer sign

National Breast and Ovarian Cancer Centre.
Review of research evidence on secondary
lymphoedema: Incidence, prevention, risk
factors and treatment, NBOCC, Surry Hills,
NSW, 2008

Fig 4. Kaposi-Stemmer sign.

Staging
ISL stage

Features

0/Ia

No oedema but presence of lymphatic impairment on imaging

I

Mild oedema that will subside with limb elevation. May be pitting

II

Moderate oedema that is not reversible with limb elevation. Pitting
present unless in late stage II when more fibrosis occurs

III

Lymphostatic elephantiasis with trophic skin changes such as
acanthuses, deposition of fat and fibrosis, warty overgrowth

Staging
Campisi
stage

Features

Ia

No oedema but presence of lymphatic impairment on imaging; no
difference in volume/consistency of edema between limbs

Ib

Mild oedema that is reversible with limb elevation

II

Persistent oedema that is partially reversible with limb elevation

III
IV
V

Persistent oedema that is continually becomes more severe;
recurrent acute lymphangitis
Fibrotic lymphoedema with lymphostatic warts; column-shaped
limbs
Elephantiasis with severe limb deformation, scleroindurative
pachydermatitis, widespread lymphostatic warts

AUGUST 2008

Fig 3. Skin changes associated with lymphedema.

Lymphoedema elephantiasis

Diagnosis
•

CT or MRI for volume measurement

•

Radioisotope lymphoscantingraphy or ICG
lymphangiography to confirm and show the site of lymph
obstruction

•

Doppler USG to rule out deep vein thrombosis which is
unfavorable for anastomosis. Also as a guide for
choosing the site for anastomosis

Diagnosis

Radioactive isotope lymphoscintingraphy

by detecting near-infrared radiation in the
issue at a depth of about 10 mm from
he skin surface.

under general anaesthesia and the ICG
lymphography was performed prior to
a lymphaticovenular shunt operation in
order to detect locations of the collecting
lymphatic vessels.

squeezing the vessel from the outside.
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ICG lymphangiography

Diagnosis
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Fig. 1. M. D. Anderson lymphedema classification based on indocyanine green lymphangiographic findings. (Left) Stage 1: many patent lymphatic vessels, with minimal, patchy dermal backflow. (Second from
left) Stage 2: moderate number of patent lymphatic vessels, with segmental dermal backflow. (Second

ICG lymphangiography

Management
•

First line treatment for lymphedema is physiotherapy
program, which involved 2-8 weeks of manual lymph
drainage and compression bandage therapy, also skin care
and supervised limb exercise

•

The limb volume reductions for physiotherapy program was
in the range of 8-66% over 6-12 months

•

However, physiotherapy requires lengthy exercise. Life-long
compression is required to give maintenance. Compliance
is the main problem, especially in hot climate in Hong Kong
Mondry TE, Riffenburgh RH, Johnstone PAS.
Prospective trial of com- plete decongestive therapy
for upper extremity lymphedema after breast cancer
therapy. Cancer J 2004;10:42-48.

Lymphovenous anastomosis
(LVA)
•

It was first described for the treatment of lymphedema by
Dr. Nielubowiez and Olszewski in 1968.

•

It involved surgical anastomosis between lymph vessels
with surrounding subdermal venules.

•

It was advocated again by Dr. Campisi in 2004, with the
use of microscope and lymphoscintingraphy. More
successful results in later studies after the use of ICG
lymphogram.
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•

Indications:
•

suboptimal results from physiotherapy treatment

•

Recurrent cellulitis or erysipelas in the affected limb

•

proximal lymphatic obstruction with patent distal
lymphatics

Fig. 1. M. D. Anderson lymphedema classification based on indocyanine green lymphangiographic findings. (Left) Stage 1: many patent lymphatic vessels, with minimal, patchy dermal backflow. (Second from
left) Stage 2: moderate number of patent lymphatic vessels, with segmental dermal backflow. (Second
from right) Stage 3: few patent lymphatic vessels, with extensive dermal backflow involving the entire arm.
(Right) Stage 4: no patent lymphatic vessels seen, with severe dermal backflow involving the entire arm and
extending to the dorsum of the hand.

Lymphovenous anastomosis

Fig. 2. Indocyanine green lymphangiography is performed by intradermally injecting 0.01 to 0.02 ml of indocyanine green
into each finger/toe web of the lymphedematous limb. A Hamamatsu Photodynamic Eye is used to visualize and mark the
visible lymphatic pathways.

Lymphovenous anastomosis
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encouraged to continue previous compression
therapy and wear compression garments beginning 4 weeks after surgery.
Statistical Analysis
Means and standard deviations were used to
summarize continuous variables. Frequencies
and proportions were used to summarize categorical variables. We used the Pearson chi-square test
and Fisher’s exact test to compare the percentages
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Lymphovenous anastomosis

Fig. 3. The patency of the bypasses is confirmed by observing
the isosulfan blue dye pass from the lymphatic vessel through
the anastomosis and into the venule.

Lymphovenous anastomosis
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Fig 5. A 64-year-old patient with secondary lymphedema of the left lower extremity. A, Five lymphaticovenous
side-to-end anastomoses were performed from the foot to the thigh on the affected limb. B, Enlargement of the

Author, Year

Number of
patients

Lymphedema Stage

Lymphoedema site

follow up (Months)

% volume or
circumference
reduction

Refractory to
physiotherapy before
op?

Koshima et al (2004)

52

Campisi stage I-IV

Lower Limb

15

42% in Stage III/IV only

Yes

Matsubara et al (2006)

9

ISL stage II

Lower Limb

21-87

6 with >5cm loss, 2 with
2cm loss, 3 no effect

Yes

Damstra et al (2009)

10

ISL stage III

Upper Limb

12

2

Yes

Demirtas et al (2009)

42

N/A

Upper Limb

11.8

59.3

N/A

Narushima et al (2010)

14

ISL Stage I: 11
Stage II: 34
Stage III: 3

Upper Limb (n=2), Lower limb
(n=12)

8.9

11.3

Yes

Maegawa et al (2010)

111

Radiological staging

Lower Limb

N/A

Average 872ml

N/A

Campisi et al (2010)

1800

Campisi Stage II: 39%
Stage III 52%
Others 8%

Upper and Lower Limb

10 years

56

Yes

Chang D. (2010)

20

Campisi stage II and III

Upper Limb

18

35

No

Maegawa et al(2012)

107

Upper and Lower Limb

24

420-600ml

Yes

Maegawa et al (2012)

31

Upper and Lower Limb

26

Average 100ml

Physiotherapy showed
effect before operation

N/A

ISL Stage I: 2
Stage II: 17
Late Stage II: 29
III: 9
ISL Stage I: 1
Stage II: 3
late Stage II: 21
Stage III: 6

Auba et al (2012)

12

N/A

Upper and Lower Limb

18

Not reported, but 80%
had improvement in
limb parameter

Yamamoto et al(2013)

14

N/A

Lower Limb

6

Not reported, but
decrease in
lymphedema indice

Yes

Chang et al (2013)

65

Campisi Stage I-IV

Upper and Lower Limb

12

74% in upper limb, 54%
in lower limb

Yes

Boccardo et al (2013)

41

Campisi stage Ib-III

Lower Limb

7 years

Average 80%

N/A

LVA -advantages
•

Multiple studies suggested that post op physiotherapy
program was required in order to maintain volume
reduction.

•

However, there were case reports (Maegawa et al, 2012)
showing that duration of manual massage therapy and
magnitude of stock compression were reduced after the
operation. Some can even wear compression stockings
at night only
Manual massage
therapy
Degree of
compression

Preop

Postop

60 hours/month

3 hours/month

30-40mmHg

20-30mmHg

LVA - advantages
•

Risk of cellulitis was also reduced after operation.
In study by Gloviczki et al in 1998 showed 80% of
patient with cellulitis before LVA free of cellulitis
after operation.

•

Study by Matsubara et al in 2006
Pre-op
Cellulitis rate

Post-op

2.4 infections/patient/ 0.2 infections/patient/
year
year

LVA - advantages
•

Others:
•

More physiological treatment for lymphedema

•

It can combined with other treatment of lymphoedema,
such as liposuction. This could further enhance the
volume reduction

•

Surgical risk is extremely low, most studies did not report
surgical complications

LVA - advantages
•

Points to note:
•

Several studies emphasized LVA to be applied in
fluid phase (stage 1-2), because more lymphatic
vessels available for anastomosis in early stage.
When solid phase sets in, there will be chronic
irreversible fibrosis and smooth muscle
dysfunction surrounding lymph vessels. It will
hinder the effect of anastomosis

LVA - Recurrence and patency
Article

Rebound

Damstra et al
(2009)

-2% at 12 months <— -4.8% at 3 months

Chiang et al
(2013)

-7.7% at 12 months <—-9.6% at 3 months

LVA - Patency rate
Article

Follow up

Patency

Campisi et al (2010)

7 years

93%

Boccardo et al (2013)

42 months

85%

24 months

75% at 12 months,
36% at 24 months

Maegawa et al (2012)

LVA - limitation
•

Post op bandaging was still required to maintain best result

•

There is no universally supported assessment of the quality or severity of
lymphedema

•

Most studies did not explain whether radiotherapy was given before
lymphedema. As radiotherapy may cause more fibrosis that affects the
patency of LVA. It might be one of the confounders.

•

There was no high level randomized controlled trial comparing LVA and
physiotherapy alone in treatment of lymphoedema

•

Only 1 study by Campisi had long follow up of 7 years, most studies had
1-3 years of follow up only

•

Limited knowledge about the effects of lymphovenous anastomosis
•

Study by Dr. Campisi found 9 patients with no signs of patency by post
op lymphoscintigraphy, but clinically significant volume changes

Conclusion
•

Lymphovenous anastomosis is a new technique in treating
secondary lymphoedema

•

It is most effective in treatment of upper limb secondary lymphedema

•

It could also be combined with other surgical treatment such as
liposuction

•

However, compression bandaging is still required post op to maintain
best results. Randomized controlled trial was lacking. Most studies
were case studies only. Current evidence was Grade C-D

•

Lymphovenous anastomosis is not a cure for lymphedema yet. First
line treatment for lymphoedema was non-surgical approach, but
promising results from various case studies warren further
investigation.
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Diagnosis
•

Volumetric analysis: optoelectronic limb volumeter
or CT
volume of lymphoedema - volume of other limb

•

Volume differential:

•

Volume differential reduction:

volume of unaffected limb

preoperative volume differential - postoperative volume differential
preoperative volume differential

Author, year
Penha et al. 2013

Initial condition/patient population lymphoedema
(n)
location
Breast cancer/2o lymphedema
(n=not report)

upper limb

Author conclusion
methodological shortcomings did not allow for
conclusions
•

Boccardo et al. 2013

Melanoma in an extremity/2o
lymphoedema (n=41)

•

lower limb
•

•

Chang et al 2013

Various cancers/ 2o lymphedema
(n=65)

upper limb/
lower limb

•
•

Yamamoto et al. 2013

Auba et al. 2012

Not reported (n=14)

Not reported/ 5 with lower limb, 7
with upper limb

Not reported/ Pre-op CDP performed
(n=31)

Lymphoedema indices significantly decreased
post-operatively

upper limb/
lower limb

At 18 months follow up:
• 80% patients showed variable objective limb
perimeter reduction
• 90%patients showed subjective clinical
improvement

lower limb
•

Maegawa et al. 2012

NR/Pre-op & Post-op CDP received
(n=107)

74% upper limb lymphoedema had
improvement, 57% in lower limb
Over-all reduction was 33% at 3 months,
36% at 6 months, 42% at 12 months
Better result in early stage lymphedema

Lower Limb

•

Maegawa et al. 2012

Average 80% reduction in lymphedema
Patency maintained at 42 months in 35
patients
Lymphatic-venous multiple anastomosis
successful when treating early

upper limb/
lower limb

•
•

Average 100ml volume reduction shown,
compared to 500ml volume reduction by
pre-op CDP
Need of post-op CDP decreased in some
patients
420-600ml reduction at post op 14 months
Cumulative patency rates were 75% at 12
months and 36% at 24 months post-op

Author, year

Initial condition/patient
population (n)

lymphoedem
a location

Author conclusion
•

LVA more effective in earlier stage
compliance with CDP was the most
important factor in maintaining long-term
results

Lee et al 2011

NR/ 2o lymphoedema in clinical
stage II and had CDP for >=1year
pre-op (n=32)

NR

Chang et al. 2010

Breast cancer/ 2o lymphedema
(n=16)

upper limb

May be effective in reducing severity of 2o
lymphedema

Damstra et al. 2009

Breast cancer/ 2o lymphedema
(n=10)

upper limb

Minimal volume reduction of lymphedema

•

NR= not reported, 2o = secondary, LVA = lymphovenous anastomosis, CDP = complex
decongestive physiotherapy

Lymphovenous anastomosis
•

Most succesful cases were upper limb
lymphedema patient. less lymphovenous
anastomsois were performed in the lower limb

•

The symptom improvement in lower limb
anastomosis were lower (57%) compared to upper
limb anastomosis (74%)

•

Limited experience in lower limb lymphovenous
anastomosis

Lymphovenous anastomosis
•

For arms, usual site of anastomosis would be the medium third of
arm, for lower limbs, it depends on the lymphosantingraphy result.

•

Using microscope, subdermal lymph vessels were anastomosed
to adjacent venules by 11/O non-absorbable suture. Aims to do
the most anastomosis possible

•

End-to-end anastomosis, side to end or end to side anastomosis
were advocated in various study groups

•

ICG lymphosangtingraphy or blue dye could be used intra-op to
map lymphatic vessels, so as to find the best site for anastomosis

