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• Primäres vs Sekundäres Ödem
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• Klassische Behandlungsoptionen

• Lymphmikrochirurgie



Primäres Lymphödem

• 97% sporadisch/nicht vererbt

• Embryonale Fehlentwicklung

à Keine Indikation für Lymphmikrochirurgie

https://www.compgefa.de/wissen/primaeres-lymphoedem



Sekundäres Lymphödem

• Parasitär

• Tumorerkrankung und Therapie

• Posttraumatisch/Postinfektiös



Sekundäres Lymphödem

• Parasitär

• Tumorerkrankung und Therapie

• Posttraumatisch/Postinfektiös

Wuscheria bancrofti

• 90 millionen weltweit

• Wurminfektion der Lymphbahn

à Lymphstase



Sekundäres Lymphödem

• Parasitär

• Tumorerkrankung und Therapie

• Posttraumatisch/Postinfektiös

Lymphom

Iatrogen

• Lymphknotendissektionen

• Radiatio

Adipositas



Sekundäres Lymphödem

• Parasitär

• Tumorerkrankung und Therapie

• Posttraumatisch/Postinfektiös

Bagatellverletzung

Weichteilinfektionen



Diagnostik/Bildgebung

• Bioimpedanzmessung

• Volumetrie

• Lymphszintigrafie (fitered Tc99)

• MR (Honeycombing)

• ICG (Indocyanin Green)

Overview of magnetic resonance lymphography for imaging lymphoedema Plast Aesthet Res 2021;8:40. 10.20517/2347-9264.2021.14

https://doi.org/10.20517/2347-9264.2021.14


Diagnostik/Bildgebung

• ICG

• „Live“ /Timing

• Sehr sensitiv



Staging



ICG Staging

MD Anderson Classification I-IV

• Lymphgefässe

• Dermal Backflow/Star Dust
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Fig. 1. M. D. Anderson lymphedema classi!cation based on indocyanine green lymphangiographic !nd-
ings. (Left) Stage 1: many patent lymphatic vessels, with minimal, patchy dermal back"ow. (Second from 
left) Stage 2: moderate number of patent lymphatic vessels, with segmental dermal back"ow. (Second 
from right) Stage 3: few patent lymphatic vessels, with extensive dermal back"ow involving the entire arm. 
(Right) Stage 4: no patent lymphatic vessels seen, with severe dermal back"ow involving the entire arm and 
extending to the dorsum of the hand.

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



Chirurgische Therapieoptionen



Chirurgisch ablativ - Liposuction
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ABSTRACT
Purpose. This research describes and evaluates a liposuc-

tion surgery and multidisciplinary rehabilitation approach

for advanced lymphedema of the upper and lower extrem-
ties.

Methods. A prospective clinical study was conducted at

an Advanced Lymphedema Assessment Clinic (ALAC)
comprised of specialists in plastic surgery, rehabilitation,

imaging, oncology, and allied health, at Macquarie

University, Australia. Between May 2012 and 31 May
2014, a total of 104 patients attended the ALAC. Eligibility

criteria for liposuction included (i) unilateral, non-pitting,

International Society of Lymphology stage II/III lym-
phedema; (ii) limb volume difference greater than 25 %;

and (iii) previously ineffective conservative therapies. Of

55 eligible patients, 21 underwent liposuction (15 arm,
6 leg) and had at least 3 months postsurgical follow-up

(85.7 % cancer-related lymphedema). Liposuction was

performed under general anesthesia using a published
technique, and compression garments were applied

intraoperatively and advised to be worn continuously
thereafter. Limb volume differences, bioimpedance

spectroscopy (L-Dex), and symptom and functional mea-

surements (using the Patient-Specific Functional Scale)
were taken presurgery and 4 weeks postsurgery, and then

at 3, 6, 9, and 12 months postsurgery.

Results. Mean presurgical limb volume difference was
45.1 % (arm 44.2 %; leg 47.3 %). This difference reduced

to 3.8 % (arm 3.6 %; leg 4.3 %) by 6 months postsurgery,

a mean percentage volume reduction of 89.6 % (arm
90.2 %; leg 88.2 %) [p\ 0.001]. All patients had

improved symptoms and function. Bioimpedance spec-

troscopy showed reduced but ongoing extracellular fluid,
consistent with the underlying lymphatic pathology.

Conclusions. Liposuction is a safe and effective option for

carefully selected patients with advanced lymphedema.
Assessment, treatment, and follow-up by a multidisci-

plinary team is essential.

‘‘I was always alone and at my lowest point I wanted

to have my leg cut off. I remember going to my
General Practitioner and asking if that were possi-

ble’’, first leg liposuction patient (Fig. 1).

The negative impact of advanced lymphedema on the

physical and emotional health of cancer survivors cannot

be understated.1–9 Symptomatic management, rather than

! The Author(s) 2015. This article is published with open access
at Springerlink.com
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cure, is available for the large proportion of breast (21 %),

gynecologic (20 %), melanoma (16 %), and genitourinary

(10 %) cancer survivors (among others) who develop
lymphedema.10,11 Early lymphedema swelling can usually

be managed with decongestive lymphatic therapy (DLT):

lymphatic drainage massage, compression garments, exer-
cises, and skin care.2 However, until recently no further

treatments existed for advanced lymphedema resistant to

DLT. This report presents volume, bioimpedance, func-
tional, and emotional outcomes from the first Australian

clinic conducting liposuction for advanced lymphedema.

European teams first developed liposuction protocols for
advanced lymphedema,12–14 the rationale being that swel-

ling in advanced lymphedema is not only due solely to

lymphatic fluid but also to accumulating adipose tissue15,16

and sometimes fibrosis.17 Liposuction significantly reduces

excess limb volume12,17,18 for patients with advanced arm

or leg lymphedema,12,13,19,20 with ongoing reduction
maintained by continuous compression garment use.17,18,21

Furthermore, Swedish data suggest that liposuction reduces

episodes of cellulitis (often requiring hospitalization) from
an annual incidence of 40 % preoperatively to 10 %

postoperatively.22 The best outcomes post-liposuction are

achieved by patients who return frequently for monitoring

and garment renewal.14,18 However, this very need for

ongoing monitoring and expensive garments raises ques-

tions about whether liposuction will generalize out of the
universal healthcare contexts of Sweden and the UK to

countries such as Australia and the US where the cost of

lymphedema treatment is paid for by the individual.23

Furthermore, temperatures in Sweden and the UK are

comparatively low, making it more comfortable to wear

compression garments. Nevertheless, liposuction remains
the best contemporary surgical option to reduce swelling

for patients with advanced lymphedema because alterna-

tives, such as lymph node transfer (LNT) micro-
surgery,7,24–26 focus only on restoring lymphatic function

in the affected area. Although perhaps stopping the pro-

gression of advanced lymphedema, such techniques cannot
foreseeably reduce the fatty and fibrotic swelling already

present.

Two additional topics are not adequately addressed in
liposuction research. First, although liposuction substan-

tially improves function,3 studies disagree as to whether

liposuction improves emotional outcomes.3,13 Second, no
research has measured extracellular lymphatic fluid pre-

and post-liposuction using bioimpedance, an assessment

that will soon become standard-of-care for lymphedema.27

FIG. 1 First arm and leg liposuction patients, both right-side affected. Left panel pre-liposuction, middle panel 6 months post-liposuction, right
panel 12 months post-liposuction

S1264 J. Boyages et al.



Chirurgisch ablativ

• (Modified) Charles` Procedure



Mikrochirurgie

• Nicht nur symptomatische Behandlung

• Physiologische Wiederherstellung

• Erstbeschreibung 1970er Jahren

• Auch in Kombination mit ablativen Verfahren

• Lymphovenous Anastomosis (LVA)

• Vascular Lymph Node Transfer (VLNT)

• Vascularized Lymph Vessel Transfer (VLVT)



LVA – Lymphovenous anastomosis



LVA – Planung



„Supermicrosurgery“ – mit grosser Wirkung
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Lymphedema is a chronic, debilitating condi-
tion that causes physical and psychological 
morbidity, affecting up to 250 million people 

worldwide. In the United States and other devel-
oped countries, cancer and its treatments are the 
most common causes of lymphedema.1–28

Unfortunately, no definitive treatment for 
lymphedema currently exists. However, microsur-
gical procedures, such as lymphovenous bypass 

(also known as lymphaticovenular bypass), has 
recently gained popularity to help reduce the 
severity of lymphedema.29–46 Lymphovenous 
bypass, in which surgeons use a supermicrosurgi-
cal technique to anastomose subdermal lymphatic 
vessels and adjacent venules less than 0.8 mm in 
diameter, creates new channels to drain excess 
fluid trapped in lymphedematous areas into the 
venous circulation to increase the region’s capac-
ity to transport lymph.29–46

One recent technological advance in lym-
phovenous bypass procedures is the use of indo-
cyanine green fluorescence lymphangiography 
to map lymphatic vessels.32–36 After indocyanine 

Disclosure: The authors have no financial interest 
to declare in relation to the content of this article.Copyright © 2013 by the American Society of Plastic Surgeons

DOI: 10.1097/PRS.0b013e3182a4d626
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Hiroo Suami, M.D., Ph.D.

Roman Skoracki, M.D.
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Background: The authors prospectively evaluated the efficacy of lymphovenous 
bypass in patients with lymphedema secondary to cancer treatment.
Methods: The authors prospectively enrolled 100 consecutive patients with 
extremity lymphedema secondary to cancer treatment. Sixty-five patients 
underwent lymphovenous bypass with indocyanine green fluorescent lymphan-
giography. Evaluation included qualitative assessment and quantitative volu-
metric analysis before and 3, 6, and 12 months after bypass.
Results: Lymphovenous bypass was performed in 89 upper extremities and 11 
lower extremities. For upper extremity lymphedemas, the mean preoperative 
volume differential was 32 percent. Symptom improvement was reported by 
96 percent of patients and quantitative improvement was noted by 74 percent. 
The overall mean volume differential reduction was 33 percent at 3 months, 
36 percent at 6 months, and 42 percent at 12 months after surgery. The mean 
volume differential reductions at 3, 6, and 12 months after lymphovenous 
bypass in patients with stage 1 or 2 lymphedema (58, 52, and 61 percent, 
respectively) were significantly larger than those in the patients with stage 3 
or 4 lymphedema (12, 16, and 17 percent, respectively). Eleven bypasses were 
performed in seven patients with lower extremity lymphedema, with a mean 
preoperative volume differential of 38 percent. Only four (57 percent) of these 
patients reported symptom improvement; postoperative volume measurements 
were available for only two of these four.
Conclusions: Lymphovenous bypass can be effective in reducing lymphedema 
severity, particularly in patients with early-stage upper extremity lymphedema. 
Indocyanine green lymphangiography accurately identified functional lym-
phatic vessels and may have a role in objectively assessing lymphedema severity 
and patient selection.  (Plast. Reconstr. Surg. 132: 1305, 2013.)
CLINICAL QUESTION/LEVEL OF EVIDENCE: Therapeutic, IV.

From the Department of Plastic Surgery, The University of 
Texas M. D. Anderson Cancer Center.
Received for publication January 25, 2013; accepted May 
21, 2013.
Presented at the 92nd Annual Meeting of the American As-
sociation of Plastic Surgeons, in New Orleans, Louisiana, 
April 20 through 23, 2013.

A Prospective Analysis of 100 Consecutive 
Lymphovenous Bypass Cases for Treatment of 
Extremity Lymphedema
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DISCUSSION
In this study, we prospectively evaluated our 

experience with lymphovenous bypass in 100 con-
secutive patients with extremity lymphedema sec-
ondary to cancer treatment to better understand 
its efficacy, and to assess and share what we have 
learned as the procedure continues to evolve with 
introduction of better technology and increase 
in our experience. We found that lymphovenous 
bypass can be effective in reducing severity of 
lymphedema, particularly in patients with early-
stage lymphedema involving the upper extremity. 
For lower extremity lymphedema, although our 
experience is still limited, we did not find that lym-
phovenous bypass was as effective compared with 
the upper extremity. We also found that indocya-
nine green lymphangiography, which facilitates 
lymphovenous bypass by accurately identifying 
functional lymphatic vessels, may also be useful in 
objectively assessing lymphedema severity and in 
selecting patients for lymphovenous bypass.

One recent technological advance in lympho-
venous bypass is the use of indocyanine green 
fluorescence lymphangiography to map lymphatic 
vessels intraoperatively.32–36 Indocyanine green is a 
water-soluble compound that has been widely used 
to assess cardiac output, hepatic function, and oph-
thalmic angiography. When it binds to protein in 
the tissue, indocyanine green emits energy in the 
near-infrared region between 750 and 810 nm. 
After indocyanine green dye has been absorbed 
by the lymphatic vessels, fluorescence lymphangi-
ography detects the near-infrared light emitted by 
indocyanine green dye, thereby demonstrating the 
path of the lymphatic vessels. Using this technique, 
we were able to rapidly and objectively evaluate 
lymphedema severity and identify functional lym-
phatic vessels and optimal anatomical locations for 
lymphaticovenular shunts before making incisions.

One of the main challenges of performing lym-
phovenous bypass in patients before indocyanine 

green fluorescence lymphangiography was avail-
able was accurately identifying functioning lym-
phatic vessels for bypasses. In these patients, we 
made incisions arbitrarily and conducted ran-
dom exploration under the microscope to iden-
tify the vessels. The benefit of indocyanine green 
fluorescence lymphangiography was evident: in 
a previous study, the mean number of bypasses 
performed in patients who underwent lympho-
venous bypass without indocyanine green fluores-
cence lymphangiography was 3.5; in contrast, the 
mean number of bypasses performed in patients 
who underwent lymphovenous bypass with indo-
cyanine green lymphangiography in the present 
study was 5.6.31

Although we observed subjectively that the 
patients who underwent lymphovenous bypass 
with indocyanine green lymphangiography had 
better outcomes than patients who underwent 
lymphovenous bypass alone, volumetric analysis 
did not reveal that this difference was significant, 
as we had expected. There are several possible 
explanations for this discrepancy. First, the two 
groups of patients may have had different charac-
teristics that influenced the outcomes of lympho-
venous bypass regardless of whether indocyanine 
green lymphangiography was used. For our ear-
lier study, patient selection may have been more 
stringent and the patients who appeared to have 
severe lymphedema based on clinical findings 
may not have been offered the procedure because 
of a concern that viable lymphatic vessels for 
bypasses would be difficult to identify. However, 
after the introduction of indocyanine green lym-
phangiography, which enabled us to more easily 
identify lymphatic vessels, we may have become 
less restrictive in selecting patients for the proce-
dure and offered lymphovenous bypass to patients 
who would not have been offered lymphovenous 
bypass before indocyanine green lymphangiogra-
phy was available.

Table 2. Results Based on Indocyanine Green Lymphangiographic Classi!cation

Characteristic
Patients with Stage 1 or 2 

Lymphedema (n = 16)
Patients with Stage 3 or 4 

Lymphedema (n = 14) p

Mean lymphedema duration, yr 3.3 3.7 0.684
Mean BMI 28 32 0.399
Mean preoperative volume excess, % 31 34.9 0.689
.O��OF�BYPASSES
  Mean 6.5 4.8
  Range  4–12  2–7 0.044
Symptom improvement, no. of patients (%) 16 (100) 12 (86) 0.480
Mean reduction in volume differential, %
  At 3 mo 58 12 0.033
  At 6 mo 52 16 0.006
  At 12 mo 61 17 0.008
BMI, body mass index.
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Compared with preoperative volumes, the vol-
umes were significantly reduced at 3, 6, and 12 
months after lymphovenous bypass (p = 0.001, 
p = 0.017, and p = 0.032, respectively) (Table 1). 
Patients with stage 1 or 2 lymphedema received 
a higher mean number of bypasses and had sig-
nificantly better results than patients with stage 
3 lymphedema. The mean volume differential 
reductions at 3, 6, and 12 months after lympho-
venous bypass in the lymphedematous limbs of 
patients with stage 1 or 2 lymphedema (58, 52, 
and 61 percent, respectively) were larger than 
those in the lymphedematous limbs of patients 
with stage 3 lymphedema (12, 16, and 17 percent, 
respectively) (Table 2).

In 10 patients who were followed for at least 
2 years, the mean volume differential reduction 
was 35 percent at 2 years and 38 percent at 3 years 
AFTER� LYMPHOVENOUS� BYPASS�� .O� PATIENTS� EXPERI-
enced postoperative complications or worsening 
of lymphedema during the study period.

Lower Extremity
Eleven lower extremity lymphovenous bypasses 

(six left and five right) were performed in seven 
patients; two patients underwent lymphovenous 
bypass in both legs, and one patient underwent 
lymphovenous bypass twice, the first time without 
indocyanine green lymphangiography and the 
second time with indocyanine green lymphan-
giography. Eight lower extremity lymphovenous 

bypasses were performed with indocyanine green 
lymphangiography.

The mean age of the patients was 54 years. The 
mean lymphedema duration was 6.6 years (range, 
1 to 25 years). The mean body mass index was 31 
(range, 22 to 42). The mean preoperative volume 
differential for patients’ lymphedematous legs com-
pared with their unaffected legs was 37.6 percent 
(range, 17 to 85 percent). Patients’ mean follow-up 
time was 18.2 months (range, 1 to 36 months).

Of the seven patients who underwent lower 
extremity lymphovenous bypass, only four (57 
percent) noted symptom improvement. Post-
operative volume measurements were available 
for only two of these four patients, and both of 
these patients underwent bilateral lymphovenous 
bypasses. One of these patients had a 42 percent 
volume reduction at 1 year and a 33 percent 
reduction at 3 years in her right leg; in her left 
leg, in which the lymphedema was more severe, a 
reduction of only 7 percent was noted at 3 years. 
The second patient noted a significant improve-
ment and stopped wearing her compression gar-
ments; however, her volumetric measurements 
did not demonstrate significant improvement. Of 
the three patients who did not notice any signifi-
cant symptom improvement after lymphovenous 
bypass, one ultimately underwent vascularized 
lymph node transfer, which did result in a signifi-
cant improvement in symptoms.

Fig. 4. Quantitative volumetric analysis at 3, 6, and 12 months after bypass.

Table 1. Results of Paired t Test Applied to Assess the Changes of Volume over Time

Changes in Volumes Difference (%) SD (%) p 

Preoperatively to 3 mo postoperatively !9.6 9.1 0.001
Preoperatively to 6 mo postoperatively !8.5 11.2 0.017
Preoperatively to 12 mo postoperatively !7.7 8.2 0.032



VLNT – Vascular
Lymph Node Transfer

Principles and Practice of Lymphedema Surgery, 
Elsevier 2015, MH Cheng, D Chang Ketan Patel

• Wirkungsmechanismus unklar

• Hebemorbidität

• Stage 3-4



Hebemorbidität

• Omentum

• Reverse Mapping

PRS 2015, Joseph H Dayan
Reverse lymphatic mapping: a new technique for maximizing safety in vascularized lymph node transfer

https://www.semanticscholar.org/paper/Reverse-lymphatic-mapping%3A-a-new-technique-for-in-Dayan-Dayan/db5888ecda3f864c5eec46e5ba714239b6e73acb


VLVT – Vascularized Lymphvessel Transfer



Wann was?

Chen HC. LYMPHEDEMA - Surgical Approach and Specific Topics. Elsevier Taiwan, 
Algorithm for the Surgical Management of Lymphedema, 188–189



Aktuelle Probleme

• Kostengutsprache

• Kostengutsprache

• Kostengutsprache



Lymphödem ist behandelbar!

Abschlussbild mit weltweiten 
Autoritäten auf dem Gebiet um meine 
Message und unglaubliche
Kompetenz zu untermauern!


