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Abstract

Background/purpose Lymphedema surgery, when integrated into a comprehensive lymphedema treatment program for
patients, can provide effective and long-term improvements that non-surgical management alone cannot achieve. Such a
treatment program can provide significant improvement for many issues such as recurring cellulitis infections, inability to
wear clothing appropriate for the rest of their body size, loss of function of arm or leg, and desire to decrease the amount of
lymphedema therapy and compression garment use.

Methods The fluid predominant portion of lymphedema may be treated effectively with surgeries that involve transplanta-
tion of lymphatic tissue, called vascularized lymph node transfer (VLNT), or involve direct connections from the lymphatic
system to the veins, called lymphaticovenous anastomoses (LVA). VLNT and LVA are microsurgical procedures that can
improve the patient’s own physiologic drainage of the lymphatic fluid, and we have seen the complete elimination for the
need of compression garments in some of our patients. These procedures tend to have better results when performed when a
patient’s lymphatic system has less damage. The stiff, solid-predominant swelling often found in later stages of lymphedema
can be treated effectively with a surgery called suction-assisted protein lipectomy (SAPL). SAPL surgeries allow removal of
lymphatic solids and fatty deposits that are otherwise poorly treated by conservative lymphedema therapy, VLNT or LVA
surgeries.

Conclusion Overall, multiple effective surgical options for lymphedema exist. Surgical treatments should not be seen as
a “quick fix”, and should be pursued in the framework of continuing lymphedema therapy and treatment to optimize each
patient’s outcome. When performed by an experienced lymphedema surgeon as part of an integrated system with expert
lymphedema therapy, safe, consistent and long-term improvements can be achieved.
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Lymphedema surgery, when integrated into a comprehensive
lymphedema treatment program for patients, can provide
effective and long-term improvements that non-surgical
management alone cannot achieve. Such a treatment pro-
gram can provide significant improvement for many issues
such as recurring cellulitis infections, inability to wear
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clothing appropriate for the rest of their body size, loss of
function of arm or leg, and desire to decrease the amount of
lymphedema therapy and compression garment use.

At first, lymphedema swelling is composed mostly of
lymphatic fluid. In this early stage, the swelling still may still
respond to conservative treatment. Over time, the inflamma-
tory lymphatic fluid damages the natural lymphatic drain-
age pathways and surrounding tissues. It can bring about
permanent deposits of solids in the tissues that are more dif-
ficult to treat. Lymphedema swelling also greatly increases
the risk of dangerous infections, called cellulitis, which can
be severe in patients with lymphedema. Arm or leg swell-
ing can often progress to cause functional impairments that
interfere with work and activities of daily living.

Effective lymphedema surgeries have existed for many
years and continue to be refined and improved. The best
results are achieved when surgery is performed as part of a
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comprehensive treatment system incorporating specialized
lymphedema therapy before and after surgery. The suc-
cess of lymphedema surgeries very much highly depends
on the training, experience, and relevant expertise of the
lymphedema surgeon and lymphedema therapist.

Lymphedema surgeries have been shown to produce sig-
nificant and lasting reductions both in the size of the affected
arm or leg and also the amount of therapy and compression
garment use required for treatment. No single technique is
optimal for all presentations. Rather, careful patient selection
after a complete course of conservative lymphedema therapy
has been completed is critical. Individualized lymphedema
therapy integrated into the treatment plan before and after
surgery also is essential in achieving excellent results.

The fluid predominant portion of lymphedema may be
treated effectively with surgeries that involve transplantation
of lymphatic tissue, called vascularized lymph node transfer
(VLNT), or involve direct connections from the lymphatic
system to the veins, called lymphaticovenous anastomo-
ses (LVA). VLNT and LVA are microsurgical procedures
that can improve the patient’s own physiologic drainage of
the lymphatic fluid, and we have seen the complete elimi-
nation for the need of compression garments in some of
our patients. These procedures tend to have better results
when performed when a patient’s lymphatic system has less
damage. Therefore, the best candidates for LVA or VLNT
surgeries are patients with early stage lymphedema. Poor
candidates for LVA and VLNT surgeries are patients with
more advanced disease with significant amounts of solid
present because VLNT and LVA procedures cannot remove
the permanently accumulated lymphedema solids.

Some studies have shown variable results when VLNT
or LVA are used to reduce volume. We find better results
using conservative therapy and compression first to reduce
the excess fluid volume, and then using VLNT or LVA to
reduce the amount of compression and therapy needed to
maintain the volume reduction.

Lymphedema therapy that is carefully integrated into
any surgical treatment plan is indispensible. A lymphedema
surgeon and lymphedema therapist must closely work
together to insure the best lymphedema therapy course is
given both before and after any surgical procedure. This
is especially true for the SAPL procedure, where pre- and
postoperative planning, measurements, and lymphedema
therapy are critical for a successful outcome. We prefer
long-term lymphedema therapy to be administered by the
patient’s local lymphedema therapist under the direction of
the lymphedema surgeon or surgical lymphedema therapist.

Obesity and morbid obesity generally lead to poor surgi-
cal outcomes and the same applies with lymphedema sur-
geries. Meaningful weight loss through a coordinated pro-
gram that may include behavioral, dietary and psychosocial
counseling and possibly weight reduction surgery, should be

@ Springer

concluded prior to consideration for lymphedema surgery.
The lymphedema in many obese individuals may be perma-
nent even after significant weight loss has taken place.

VLNT surgery involves the microsurgical transfer of a
small number of lymph nodes and surrounding tissue from
another part of the body, called a donor site, to the area
affected by lymphedema. Multiple donor sites have been
reported and include the groin, torso, supraclavicular area
(near the neck above the collar bone), and submental areas
(underneath the chin).

VLNT surgery repeatedly has been shown in well-estab-
lished medical literature to be effective in reducing the swell-
ing, symptoms and associated problems with lymphedema.
The need for ongoing lymphedema therapy and compression
garment use can be decreased significantly (Fig. 1). The inci-
dence of cellulitis and infection in the affected extremity has
also been shown to decrease.

Safety and surgical expertise are critical to minimize the
rare risk of lymphedema occurring at the donor site. The
use of reverse lymphatic mapping also can minimize this
risk by mapping the lymph nodes draining the arm or leg
closest to the lymph node flap donor site using a radioactive
tracer similar to that used in lymphoscintigraphy, or using
specialized blue dye taken up by the peripheral lymphatics.
During the dissection of the lymph node-containing flap,
the lymph nodes draining the arm or leg are thus identified
and preserved and only a small number of peripheral lymph
nodes are harvested.

It is important to perform physiologic procedures such
as VLNT or LVA while the patients are still in the fluid

Fig. 1 Patient with lymphedema of the right arm and hand after axil-
lary lymph node dissection and radiation therapy for breast cancer
treatment. Photos before and after VLNT surgery to the axilla. Fol-
lowing surgery, patient has no additional swelling and no longer
requires use of compression garment. Most patients significantly
decrease compression garment use after VLNT if VLNT is used to
address the fluid rather than then solid component of lymphedema



Clinical & Experimental Metastasis

phase of their condition, before the deposition of excess sol-
ids occurs. A delay in conservative or surgical lymphedema
treatment may allow solids to accumulate and may require
patients to undergo SAPL treatment instead to remove the
solids. VLNT and LVA may also be used as a second stage
surgery after a SAPL surgery has been performed and heal-
ing has occurred. The second stage VLNT and/or LVA can
decrease the amount of compression garment use and ther-
apy required and produce better results than can be achieved
with either procedure alone.

LVA surgery involves the direct connection of lymphatic
vessels to nearby venules. These lymphatic connections as
very small, usually much <1 mm in diameter, and require
supermicrosurgical expertise (Fig. 2).

In the peripheral parts of the arm or leg, closer to the
hands or feet, single or multiple superficial lymphatics are
connected to veins. In the proximal areas, closer to the arm-
pit or groin, the lymphatics are larger and fewer, larger con-
nections typically are performed. The location and types of
connections can vary considerably from patient to patient
and are dependent on the patient anatomy, surgeon experi-
ence, and the progression of the lymphedema disease itself.
Since no donor site is required and only a fraction of the
lymphatic vessels in the affected arm or leg are connected,
LVAs tend to be the least invasive and have the lowest over-
all surgical risk and recovery among any of the lymphedema
surgeries.

The stiff, solid-predominant swelling often found in
later stages of lymphedema can be treated effectively with
a surgery called suction-assisted protein lipectomy (SAPL).
SAPL surgeries allow removal of lymphatic solids and fatty
deposits that are otherwise poorly treated by conservative
lymphedema therapy, VLNT or LVA surgeries.

SAPL continues to be an effective and long-term solution
for lymphedema in many patients. The procedure is different

Fig.2 LVA seen through an operating microscope. The lymphatic
vessel (green arrow) has been connected to the side of a small vein
(blue arrow). Isosulfan blue dye can be seen draining from the lym-
phatic vessel to the vein. (Color figure online)

from standard cosmetic liposuction, which is not suitable to
treat lymphedema. SAPL has been described using various
names including circumferential suction assisted lipectomy
(CSAL), liposuction in lymphedema and lympho-liposuc-
tion. First introduced by Brorson in 1987, SAPL techniques
have been improved and have produced significant objective
benefit in clinical trials with long-term follow-up.

SAPL greatly decreases the incidence of severe extrem-
ity cellulitis and hospitalizations requiring intravenous
antibiotics to treat such infections. Medical literature over-
whelmingly supports the safety and efficacy of this surgical
treatment, and we know of no studies or reports which have
shown the procedure to be ineffective or harmful to patients
if performed properly by an experienced surgeon with close
coordination and post surgery monitoring by a lymphedema
therapist.

In our own published series, we have reported aver-
age infection reductions of about 80% and excess volume
reductions of 111% in arms and 86% in legs (Figs. 3, 4).
Statistically significant reductions in lymphedema impact
on daily activities, work abilities, improved limb function,
reduced lymphedema-specific emotional distress, and a clear
improvement in patient quality of life have also been shown.

The safety of SAPL surgery has been studied in medical
literature, which found the function of the lymphatics to
be unaffected by the surgery. In our experience, SAPL sur-
gery appears also to improve the lymphatic drainage in the
arm or leg after healing has occurred, and we have had no

Fig.3 Patient with a 19-year history of solid predominant
lymphedema of the right arm following axillary lymph node dissec-
tion and radiation therapy for lymphedema. Cellulitis infections were
frequent and the patient required daily prophylactic antibiotics to
decrease the rate of infections. Photos before SAPL and 18 months
after SAPL. Volume excess prior to SAPL was 898 cc. Patient had a
decrease in volume excess of 104% after SAPL, had no postoperative
cellulitis and required no further antibiotic prophylaxis
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Fig.4 Patient with 46 year history of chronic, congenital, solid pre-
dominant lymphedema of the left leg with prior attempt at direct sur-
gical debulking (Sistrunk procedure) with long residual scar at inner
aspect of entire left leg. Photos before surgery and 21 months follow-
ing SAPL. After SAPL, she has a stable 86% reduction in volume
excess, improved range of motion and decreased lymphedema swell-
ing and symptoms

cases in which the patient’s lymphedema has worsened
from the procedure.

Lymphedema therapy required before and after the
SAPL procedure is intense and cannot be substituted
with a simple set of postoperative written instructions to
the patient or therapist. Again we reiterate that SAPL is
very different from cosmetic liposuction in many ways
including the type and amount of lymphedema therapy
required, the way the procedure is performed, the length
of the surgery and solid materials removed and need for
progressively smaller, specialized, custom-fitting garments
after surgery. Lymphedema therapy performed by a spe-
cialized lymphedema therapist with specific experience
with the SAPL is also essential to proper outcome follow-
ing the procedure and cannot be substituted with a simple
set of postoperative written instructions to the patient or
therapist.

Proper patient selection is vital to the success of the sur-
gery because the different lymphedema surgeries address
different aspects of lymphedema swelling. LVA and VLNT
best address the fluid portion of lymphedema swelling
which predominates during the early stages of the disease
process. SAPL removes the otherwise permanent solid com-
ponent of the swelling, usually found in later, chronic cases.
For example, an arm or leg affected by late-stage, chronic
lymphedema which never reduces in size to even close to
that of the opposite, unaffected side even on a patient’s best
day with maximum lymphedema therapy is very likely to be
characterized by solid, rather than fluid swelling. In such a
case, significant volume reduction is much less likely with
LVA or VLNT, and much more likely with SAPL.
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However, LVA and/or VLNT intended to decrease the
amount of compression garment use and therapy required
(rather than to decrease excess volume) could be performed
after SAPL removes the stagnant lymphedema solids first.

The best candidates for lymphedema surgery are patients
who have tried and failed a properly planned and adminis-
tered lymphedema therapy regimen that usually includes of
manual lymphatic drainage (MLD), fitted compression gar-
ment use and bandaging. One or more courses of complete
decongestive therapy (CDT) usually have been performed.

Even though it is often possible to reduce the therapy
and compression garment requirements after a success-
ful surgery, patients should be willing to continue with
lymphedema therapy before and after any surgical pro-
cedure. Patients that have not or are unwilling to have
lymphedema therapy, are looking for a “magic bullet” type
of procedure, or who are greatly overweight are not good
candidates.

Different types of surgery can complement each other and
produce better results in properly selected patients. Physi-
ologic procedures such as VLNT and LVA can be combined
during the same operation or in sequential operations for
increased effectiveness. Staged procedures can also be used
to treat both solid and then fluid components of lymphedema
separately. For instance, VLNT/LVA can be performed after
healing after the SAPL surgery is complete to help address
the reaccumulation of lymphatic fluid. We consistently see
significant reductions both in excess limb volume and also
in the requirement for postoperative garment use in medical
literature with the staged SAPL and VLNT/LVA procedures.

Overall, multiple effective surgical options for
lymphedema exist. Surgical treatments should not be seen
as a “quick fix”, and should be pursued in the framework of
continuing lymphedema therapy and treatment to optimize
each patient’s outcome. When performed by an experienced
lymphedema surgeon as part of an integrated system with
expert lymphedema therapy, safe, consistent and long-term
improvements can be achieved.

Bibliography

1. Granzow JW, Soderberg JM, Kaji AH, Dauphine C (2014) An
effective system of surgical treatment of lymphedema. Ann Surg
Oncol 21(4):1189-1194

2. Granzow JW, Soderberg JM, Kaji AH, Dauphine C (2014) Review
of current surgical treatments for lymphedema. Ann Surg Oncol
Ann Surg Oncol 21(4):1195-1201

3. MasiaJ, Pons G, Nardulli ML (2015) Combined surgical treat-
ment in breast cancer-related lymphedema. J Reconstr Microsurg
32:16-27

4. Cheng MH, Chen SC, Henry SL, Tan BK, Lin MC, Huang
JJ (2013) Vascularized groin lymph node flap transfer for



Clinical & Experimental Metastasis

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

postmastectomy upper limb lymphedema: flap anatomy, recipi-
ent sites, and outcomes. Plast Reconstr Surg 131(6):1286-1298
Becker C, Assouad J, Riquet M, Hidden G (2006) Postmastectomy
lymphedema: long-term results following microsurgical lymph
node transplantation. Ann Surg 243:313-315

Gharb BB, Rampazzo A, Spanio di Spilimbergo S, Xu ES,
Chung KP, Chen HC (2011) Vascularized lymph node transfer
based on the hilar perforators improves the outcome in upper limb
lymphedema. Ann Plast Surg 67(6):589-593

Saaristo AM, Niemi TS, Viitanen TP, Tervala TV, Hartiala P,
Suominen EA (2012) Microvascular breast reconstruction and
lymph node transfer for postmastectomy lymphedema patients.
Ann Surg 255:468-473

Cheng MH, Huang JJ, Nguyen DH, Saint-Cyr M, Zenn MR, Tan
BK, Lee CL (2012) A novel approach to the treatment of lower
extremity lymphedema by transferring a vascularized submental
lymph node flap to the ankle. Gynecol Oncol 126(1):93-98

Lin CH, Ali R, Chen SC, Wallace C, Chang YC, Chen HC, Cheng
MH (2009) Vascularized groin lymph node transfer using the
wrist as a recipient site for management of postmastectomy upper
extremity lymphedema. Plast Reconstr Surg 123(4):1265-1275
Tobbia D, Semple J, Baker A, Dumont D, Johnston M (2009)
Experimental assessment of autologous lymph node transplanta-
tion as treatment of postsurgical lymphedema. Plast Reconstr Surg
124(3):777-786

Cheng MH, Huang JJ, Wu CW, Yang CY, Lin CY, Henry SL,
Kolios L (2014) The mechanism of vascularized lymph node
transfer for lymphedema: natural lymphaticovenous drainage.
Plast Reconstr Surg 133(2):192e—198e

Aschen SZ, Farias-Eisner G, Cuzzone DA, Albano NJ, Ghanta S,
Weitman ES, Ortega S, Mehrara BJ (2014) Lymph node transplan-
tation results in spontaneous lymphatic reconnection and restora-
tion of lymphatic flow. Plast Reconstr Surg 133(2):301-310
Viitanen TP, Visuri MT1, Sulo E, Saarikko AM, Hartiala P (2015)
Anti-inflammatory effects of flap and lymph node transfer. J Surg
Res 199:718-725

Brorson H, Svensson H (1997) Skin blood flow of the lymphedem-
atous arm before and after liposuction. Lymphology 30:165-172
Viitanen TP, Miki MT, Seppdnen MP, Suominen EA, Saaristo
AM (2012) Donor site lymphatic function after microvascular
lymph node transfer. Plast Reconstr Surg 130(6):1246-1253
Vignes S, Blanchard M, Yannoutsos A, Arrault M (2013) Com-
plications of autologous lymph-node transplantation for limb lym-
phoedema. Eur J Vasc Endovasc Surg 45:516-520

Pons G, Masia J, Loschi P, Nardulli ML, Duch J (2014) A case of
donor-site lymphoedema after lymph node-superficial circumflex
iliac artery perforator flap transfer. J Plast Reconstr Aesthet Surg
67:119-123

Lee M, McClure E, Reinertsen E, Granzow JW (2015)
Lymphedema of the upper extremity following supraclavicular
lymph node harvest. Plast Reconstr Surg 135(6):1079e-1082¢
Dayan JH, Dayan E, Smith ML (2015) Reverse lymphatic map-
ping: a new technique for maximizing safety in vascularized
lymph node transfer. Plast Reconstr Surg 135(1):277-285
Yamada Y (1969) The studies on lymphatic venous anastomosis.
Nagoya J Med Sci 32:1-21

Obrien BM, Sykes PJ, Threlfall GN, Browning FS (1977) Micro-
lymphaticovenous anastomoses for obstructive lymphedema. Plast
Reconstr Surg 60:197-211

Koshima I, Inagawa K, Urushibara K, Moriguchi T (2000) Super-
microsurgical lymphaticovenular anastomosis for the treatment
of lymphedema in the upper extremities. J Reconstr Microsurg
16(6):437-442

Campisi C, Eretta C, Pertile D et al (2007) Microsurgery for treat-
ment of peripheral lymphedema: long-term outcome and future
perspectives. Microsurgery 27:333-338

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

Koshima I, Nanba Y, Tsutsui T, Takahashi Y, Itoh S (2003)
Long-term follow-up after lymphaticovenular anastomosis for
lymphedema in the leg. J Reconstr Microsurg 19(4):209-215
Chang DW (2010) Lymphaticovenular bypass for lymphedema
management in breast cancer patients: a prospective study. Plast
Reconstr Surg 126(3):752-758

Boccardo F, De Cian F, Campisi CC, Molinari L, Spinaci S,
Dessalvi S, Talamo G, Campisi C, Villa G, Bellini C, Parodi A,
Santi PL, Campisi C (2013) Surgical prevention and treatment of
lymphedema after lymph node dissection in patients with cutane-
ous melanoma. Lymphology 46(1):20-26

Baumeister RG, Siuda S, Bohmert H, Moser E (1986) A micro-
surgical method for reconstruction of interrupted lymphatic path-
ways: autologous lymph-vessel transplantation for treatment of
lymphedemas. Scand J Plast Reconstr Surg 20:141-146

Suami H, Chang DW (2010) Overview of surgical treatments
for breast cancer-related lymphedema. Plast Reconstr Surg
126(6):1853-1863

Damstra RJ, Voesten HG, Klinkert P, Brorson H (2009) Circum-
ferential suction-assisted lipectomy for lymphoedema after sur-
gery for breast cancer. BrJ Surg 96(8):859-864

Brorson H (2012) From lymph to fat: liposuction as a treatment
for complete reduction of lymphedema. Int J Extrem Wounds
11(1):10-19

Brorson H, Ohlin K, Olsson G, Karlsson MK (2009) Breast can-
cer-related chronic arm lymphedema is associated with excess
adipose and muscle tissue. Lymphat Res Biol 7(1):3-10
Schaverien MV, Munro KJ, Baker PA, Munnoch DA (2012) Lipo-
suction for chronic lymphoedema of the upper limb: 5 years of
experience. J Plast Reconstr Aesthet Surg 65(7):935-942
Boyages J, Kastanias K, Koelmeyer LA, Winch CJ, Lam TC,
Sherman KA, Munnoch DA, Brorson H, Ngo QD, Heydon-White
A, Magnussen JS, Mackie H (2015) Liposuction for advanced
lymphedema: a multidisciplinary approach for complete reduction
of arm and leg swelling. Ann Surg Oncol 22:1263-1270
Brorson H, Freccero C, Ohlin K, Svensson B, Aberg M, Svensson
H (2012) Seventeen years’ experience of complete reduction of
arm lymphedema following breast cancer. Progress in lymphol-
ogy XXIII. Proceedings of the 23rd International Congress of
Lymphology; Sept 19-23, 2011, Malmo, Sweden. Lymphology
45:279-281

Brorson H. Ohlin K. Olsson G, Svensson B (2207) Liposuction
normalized elephantiasis of the leg: a prospective study. Eur J
Lymphol 17:8

Brorson H, Svensson H, Norrgren K, Thorsson O (1998) Liposuc-
tion reduces arm lymphedema without significantly altering the
already impaired lymph transport. Lymphology 31:156-172
Damstra RJ, Voesten HGJ, van Schleven WD, van der Lei B
(2009) Lymphatic venous anastomosis (LVA) for treatment of
secondary arm lymphedema. A prospective study of 11 LVA
procedures in 10 patients with breast cancer related lymphedema
and a critical review of the literature. Breast Cancer Res Treat
113:199-206

Granzow JW, Soderberg JM, Dauphine C (2014) A novel two-
stage surgical approach to treat chronic lymphedema. Breast J
20:420-422

Qiu SS, Chen HY, Cheng MH (2014) Vascularized lymph node
flap transfer and lymphovenous anastomosis for klippel-trenaunay
syndrome with congenital lymphedema. Plast Reconstr Surg Glob
Open 2(6):e167

Hadamitzky C, Zaitseva T, Bazalova M, Paukshto M, Hou L,
Strassberg Z, Ferguson J, Matsuura Y, Dash R, Yang P, Kretch-
etov S, Vogt P, Rockson S, Cooke J, Huang N (2015) Lymphangi-
ogenesis guided by aligned nanofibrillar collagen scaffolds for
treatment of secondary lymphoedema. World Congress of Lym-
phology, San Francisco

@ Springer



Clinical & Experimental Metastasis

41.

42.

Jensen MR, Simonsen L, Karlsmark T, Lanng C, Biilow J (2015)
Higher vascular endothelial growth factor-C concentration in
plasma is associated with increased forearm capillary filtration
capacity in breast cancer-related lymphedema. Physiol Rep. https
://doi.org/10.14814/phy2.12403

Szuba A, Skobe M, Karkkainen MJ, Shin WS, Beynet DP,
Rockson NB, Dakhil N, Spilman S, Goris ML, Strauss HW,
Quertermous T, Alitalo K, Rockson SG (2002) Therapeutic lym-
phangiogenesis with human recombinant VEGF-C. FASEB J
16:1985-1987

@ Springer

43.

44,

Visuri MT, Honkonen KM, Hartiala P, Tervala TV, Halonen PJ,
Junkkari H, Knuutinen N, Yld-Herttuala S, Alitalo KK, Saarikko
AM (2015) VEGF-C and VEGF-C156S in the pro-lymphangio-
genic growth factor therapy of lymphedema: a large animal study.
Angiogenesis 18(3):313-326

Lihteenvuo M, Honkonen K, Tervala T, Tammela T, Suominen E,
Liahteenvuo J, Kholova I, Alitalo K, Yli-Herttuala S, Saaristo A
(2011) Growth factor therapy and autologous lymph node transfer
in lymphedema. Circulation 123(6):613-620


https://doi.org/10.14814/phy2.12403
https://doi.org/10.14814/phy2.12403

	Lymphedema surgery: the current state of the art
	Abstract
	Backgroundpurpose 
	Methods 
	Conclusion 

	Bibliography


