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Objectives: To report the wide clinical experience and the research studies in the microsurgical treatment of peripheral lymphedema. Meth-
ods: More than 1800 patients with peripheral lymphedema have been treated with microsurgical techniques. Derivative lymphatic microvas-
cular procedures recognize today its most exemplary application in multiple lymphatic-venous anastomoses (LVA). In case of associated
venous disease reconstructive lymphatic microsurgery techniques have been developed. Objective assessment was undertaken by water
volumetry and lymphoscintigraphy. Results: Subjective improvement was noted in 87% of patients. Objectively, volume changes showed a
significant improvement in 83%, with an average reduction of 67% of the excess volume. Of those patients followed-up, 85% have been
able to discontinue the use of conservative measures, with an average follow-up of more than 10 years and average reduction in excess
volume of 69%. There was a 87% reduction in the incidence of cellulitis after microsurgery. Conclusions: Microsurgical LVA have a place
in the treatment of peripheral lymphedema, and should be the therapy of choice in patients who are not sufficiently responsive to nonsurgi-
cal treatment. VVC 2010 Wiley-Liss, Inc. Microsurgery 30:256–260, 2010.

Lymphedema, refractory to nonoperative methods, may

be managed by surgical treatment. Indications include

insufficient lymphedema reduction by well performed

medical and physical therapy (less than 50%), recurrent

episodes of lymphangitis, intractable pain, worsening

limb function, patient unsatisfied of the result obtained by

nonoperative methods and willing to proceed with surgi-

cal options.

The first microsurgical derivative operations were

those using lymphnodal-venous shunts. These have been

largely abandoned, except in endemic areas of lymphatic

filariasis such as India where thousands of these proce-

dures have been performed. Lymphatic channels in

lymphnodal-venous anastomoses are often widely dilated

due to the high rate of anastomotic closures caused by

the thrombogenic effect of lymph nodal pulp on the ve-

nous blood and the frequent re-endothelization of the

lymph nodal surface.1 Because of the difficulties encoun-

tered with lymphnodal-venous shunts by surgeons world-

wide, the next approach was to use lymphatic vessels

directly anastomosed to veins.2

The technique consists in anastomosing lymphatic

vessels to a collateral branch of the main vein, checking

the perfect function of the valvular apparatus, to be sure

of the correct continence of the vein segment used for

the anastomosis. This way, inside the venous tract there

flows only lymph and not blood, avoiding any risk of

thrombosis of anastomosis.3

The retrospective evaluation of our wide clinical ex-

perience in the microsurgical treatment of peripheral lym-

phedema is reported, underlying long term outcome and

analyzing which are the correct indications and technical

details that allow us to obtain successful results long

term after operation.

MATERIALS AND METHODS

More than 1,800 patients affected by peripheral pri-

mary and secondary lymphedema have been treated over

the past 30 years mostly using lymphatic-venous deriva-

tive techniques.

The operations consisted in performing microsurgical

multiple lymphatic-venous anastomoses (LVA). Healthy

appearing lymphatics found at the site of surgical opera-

tion were directly introduced together into the vein by a

U-shaped stitch and then fixed to the vein cut-end by

means of additional stitches between the vein border and

the perilymphatic adipose tissue. With the use of Patent

Blue dye, properly functioning lymphatics appear blue,

and the passage of blue lymph into the vein branch veri-

fies the patency of the lymphatic-venous anastomosis

under the operating microscope when the anastomosis is

completed (Fig. 1).

For patients with lower limb lymphedema, anastomo-

ses are performed at the subinguinal region. Lymphatic-

lymph nodal superficial structures are isolated, and all

afferent lymphatics are used for the operation. Lymph

nodes are subjected to histopathologic examination. The

usual finding in primary lower limb lymphedemas is a

varying grade of nodal fibrosclerosis and thickening

of the nodal capsule but with normal afferent lymphatic

vessels.
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For upper limb lymphedema, LVA are performed at

the medium third of the volar surface of the arm, using

both superficial and deep lymphatic collectors, evidenced

by the blue dye. Deep lymphatics are found in between

humeral artery, vein and the median nerve. The vein used

for anastomoses is a patent branch of one of the humeral

veins, and the technique most performed is the microsur-

gical one.

Primary lymphedemas largely included lymph nodal

dysplasias (LAD II, according to Papendieck’s classifica-

tion4) consisting of hyperplastic lymph nodes with sinus

histiocytosis and a thick and fibrous capsule with micro-

lymphangioadenomyomatosis. In these cases, lymph flow

obstruction was apparent as seen by alterations of the

afferent lymphatics which appeared dilated and swollen

with thickened walls and where smooth muscle cells are

reduced in number and appear fragmented by associated

fibrous elements. In our experience, secondary lymphede-

mas were largely due to lymphadenectomy and radiother-

apy performed for oncological reasons (carcinoma of the

breast, uterus, penis, bladder, prostatic gland, rectum, and

seminoma of epididymis), as well as for complications of

minor operations for varicose veins, crural and inguinal

hernias, lipomas, tendinous cysts, or axillary and inguinal

lymph node biopsies. Most of the lymphedemas treated

by microsurgery were at stages II (39%) and III (52%),

while 3% of the patients were stage Ib and 6% were

stages IV and V.

Lymphoscintigraphy, performed with either 99mTc-la-

beled antimony sulfur colloid or 99mTc-nanocolloid

Human Serum Albumin (90% of the particles >80 nm in

size), was employed in the diagnostic work-up of patients

with lymphedema and as a test for selecting patients for

derivative microsurgical operations. Lymphoscintigraphy

clearly discriminated whether or not edema was of lym-

phatic origin and also provided important data about the

etiologic and pathophysiologic aspects of the Lymphe-

dema.

Echo Doppler was performed in all patients to iden-

tify any venous disorders possibly associated with

lymphedema. In most patients, venous dysfunctions were

corrected at the same time of microlymphatico-venous

anastomoses (i.e., valvular plasty in case of venous insuf-

ficiency). In other cases, finding venous dysfunction con-

traindicated derivative lympho-venous shunts but at the

same time facilitated referral of the patient for recon-

structive microsurgical operations.

In those cases involving the lower limbs, where surgi-

cally uncorrectable venous disease exists, it is not advisa-

ble to use derivative lymphatic-venous techniques, and

accordingly, reconstructive methods are used. The most

commonly used technique is the interposition of an auto-

logous vein graft between lymphatics above and below

the obstacle to lymph flow. The venous segment can be

obtained from the same operative site or from the fore-

arm (mostly the cephalic vein). The length of the graft is

variable from 7 to 15 cm, and it is important to collect

several lymphatics at the distal cut end of the vein so as

to maintain the segment filled with lymph and avoid clo-

sure due to fibrosis (Figs. 2A and 2B). The valves of the

veins are useful for the correct direction of the lymphatic

flow and to avoid gravitational backflow. The technique

of anastomosis is the microsurgical one with introduction

of lymphatics inside the vein cut ends by a U-shaped

stitch, which is then fixed by some peripheral stitches.

RESULTS

Clinical outcome improves the earlier microsurgery is

performed owing to absent or minimal fibrosclerotic alter-

ations of the lymphatic walls and surrounding tissues.

Subjective improvement was noted in 87% of patients.

Objectively, volume changes showed a significant

improvement in 83%, with an average reduction of 67%

of the excess volume. Of those patients followed-up, 85%

have been able to discontinue the use of conservative

measures, with an average follow-up of more than 10

years and average reduction in excess volume of 69%.

There was a 87% reduction in the incidence of cellulitis

after microsurgery.

Lymphoscintigraphy helped in verifying the patency

of microanastomoses long term after operation by direct

and indirect findings: reduction of dermal backflow to-

gether with the appearance of preferential lymphatic path-

ways not visible before microsurgery; disappearance of

the tracer at the site of LVA due to direct tracer passage

Figure 1. Microsurgical multiple lymphatic-venous anastomosis.

The passage of blue lymph into the vein branch (*) verifies the pat-

ency of the anastomosis under the operating microscope when the

anastomosis is completed. The vein has a well functioning valve

(arrow). [Color figure can be viewed in the online issue, which is

available at www.interscience.wiley.com.]
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into the blood stream; and earlier liver uptake compared

to preoperative parameters (indirect patency test) (Figs.

3A and 3B).

DISCUSSION

Lymphatic microsurgery represents a means to bypass

the obstacle to lymph flow through lymphatic-venous

drainage (LVA) or by using venous grafts between lym-

phatic collectors below and above the obstruction (lym-

phatic-venous-lymphatic plasty). Combined physical ther-

apy nonetheless represents the initial treatment of patients

affected by peripheral lymphedema and it is best per-

formed in specialized centers. The surgical timing follows

completion of conservative treatment when further clini-

cal improvement can no longer be achieved and/or recur-

rent lymphangitic attacks are not further reduced.5 Micro-

surgical operations can then be performed and provide

further improvement in the condition.6,7

The optimal indications for lymphatic microsurgery

are represented by: early stages (Ib, II, early III); lympho-

scintigraphy showing a low inguinal or axillary lymph

nodal uptake and minimal or absent passage of the tracer

beyond this proximal nodal area; excellent patient com-

pliance; and a lymphological center where the patient can

easily refer for any needs in addition to a Center of

Figure 2. Reconstructive technique with the interposition of an autologous vein graft between lymphatics above and below the obstacle to

lymph flow: the venous segment is obtained from the the forearm (the cephalic vein) (A, B);Venous segment harvested (C); several lym-

phatics are anastomosed at the distal cut end of the vein so as to maintain the segment filled with lymph and avoid closure due to fibrosis

(arrows) (D). [Color figure can be viewed in the online issue, which is available at www.interscience.wiley.com.]
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Lymphatic Surgery where the patient undergoes this spe-

cialized surgery.

At later stages (advanced III, IV, and V), with absent

visualization of lymphatic channels and regional lymph

nodes, it is necessary to reduce the stage of the lymphe-

dema by nonoperative methods before microsurgery. Af-

ter operation, it is particualrly important for these patients

to be followed closely to improve the clinical outcome

and maintain the short-term operative results for the long

term [so called Complete Lymphedema Functional Ther-

apy (CLyFT)8]. In case of poor patient compliance, the

results may be unsatisfactory. Relative contraindications

to lymphatic microsurgery are represented by cases of

lymphatic-lymph nodal aplasia (extremely rare), diffuse

metastatic disease, and advanced stage (V) not responsive

to conservative therapy. Traditional debulking operations

are presently less utilized to treat lymphedema except in

cases of late stage lymphedema to reduce skin folds after

marked edema reduction obtained by conservative physi-

cal and microsurgical methods; in body regions relatively

inaccessible to effective compression such as the genita-

lia; in advanced lymphatic filariasis at times combined

with lymphatic-venous or nodal-venous anastomosis in

the setting of widely dilated lymphatic channels; and in

localized lipolymphedema associated with massive obe-

sity and forced immobility.

In recent years, both primary and secondary periph-

eral lymphedemas are becoming better understood and

more manageable problems with increased awareness and

early detection.9–13 Nonetheless, apparent nonoperative

measures are aimed at minimizing morbidity without

removing the cause of the underlying disturbance.14,15

Microsurgical derivative and reconstructive operations

can restore lymphatic drainage, both in the short and

long term, and the best results are obtained when these

surgical procedures are combined with physical rehabili-

tative methods.
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