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This	
  article	
  aims	
  to	
  present	
  an	
  overview	
  of	
  current	
  trends	
  in	
  the	
  treatment	
  for	
  lymphedema	
  and	
  increase	
  the	
  
reader’s	
  awareness	
  of	
  the	
  realistic	
  outcomes	
  that	
  can	
  be	
  expected	
  from	
  each	
  procedure.	
  Breast	
  cancer	
  has	
  
undoubtedly	
  delivered	
  lymphedema	
  awareness	
  to	
  the	
  forefront	
  of	
  cancer	
  related	
  complications	
  and	
  will	
  
remain	
  an	
  important	
  focus.	
  It	
  is	
  however	
  time	
  to	
  broaden	
  our	
  perspective	
  and	
  include	
  a	
  discussion	
  of	
  
lymphedema	
  in	
  other	
  populations.	
  
	
  
Lymphedema	
  represents	
  a	
  progressive	
  and	
  debilitating	
  condition	
  associated	
  with	
  dysfunction	
  of	
  the	
  lymphatic	
  
system.	
  In	
  the	
  developed	
  world	
  Lymphedema	
  commonly	
  occurs	
  after	
  lymph	
  node	
  dissection	
  and/or	
  
radiotherapy	
  to	
  nodal	
  basins	
  for	
  the	
  diagnosis	
  or	
  treatment	
  of	
  breast	
  cancer,	
  malignant	
  melanoma,	
  or	
  
gynecologic	
  cancers.	
  Less	
  commonly,	
  lymphedema	
  occurs	
  as	
  a	
  result	
  of	
  congenital	
  causes	
  (1-­‐4).	
  Regardless	
  of	
  
the	
  initiating	
  event,	
  its	
  onset	
  is	
  often	
  a	
  distressing	
  experience	
  and	
  reported	
  as	
  having	
  a	
  negative	
  impact	
  on	
  the	
  
quality	
  of	
  life	
  (5-­‐7).	
  

	
  

The	
  epidemiology	
  of	
  cancer-­‐related	
  lymphedema	
  is	
  changing,	
  increased	
  attention	
  is	
  focused	
  on	
  the	
  
modification	
  of	
  anticancer	
  therapies	
  in	
  an	
  effort	
  to	
  minimize	
  lymphatic	
  compromise	
  and	
  reduced	
  lymphedema	
  
incidence	
  in	
  early-­‐stage	
  cancers.	
  As	
  a	
  consequence,	
  patients	
  with	
  high-­‐risk	
  cancer	
  (eg,	
  large	
  tumors	
  and	
  several	
  
positive	
  lymph	
  nodes)	
  constitute	
  an	
  increasing	
  proportion	
  of	
  lymphedema	
  patients	
  because	
  of	
  their	
  need	
  to	
  
receive	
  more	
  comprehensive	
  treatments.	
  Sentinel	
  lymph	
  node	
  biopsy	
  is	
  an	
  example	
  of	
  a	
  surgical	
  procedure	
  
developed	
  to	
  preserve	
  lymphatic	
  function	
  as	
  much	
  as	
  possible	
  while	
  still	
  providing	
  adequate	
  diagnosis	
  and	
  
staging.	
  Concurrent	
  with	
  the	
  development	
  of	
  less	
  invasive	
  treatments,	
  the	
  field	
  of	
  lymphedema	
  management	
  
has	
  evolved	
  rapidly	
  over	
  the	
  past	
  decade.	
  Despite	
  this	
  lymphedema	
  is	
  reported	
  to	
  occur	
  in	
  up	
  to	
  49	
  %	
  of	
  breast,	
  
20	
  %	
  of	
  gynecologic,	
  16	
  %	
  of	
  melanoma	
  and	
  10	
  %	
  of	
  genitourinary	
  cancers.	
  Even	
  among	
  patients	
  who	
  undergo	
  
isolated	
  axillary	
  sentinel	
  lymph	
  node	
  biopsy,	
  up	
  to	
  7	
  %	
  have	
  measurable	
  arm	
  differences,	
  and	
  up	
  to	
  10	
  %	
  have	
  
subjective	
  symptoms	
  of	
  lymphedema	
  (8-­‐15).	
  

Acquired	
  lymphedema	
  results	
  from	
  the	
  abnormal	
  accumulation	
  of	
  protein	
  rich	
  fluid	
  in	
  the	
  affected	
  limb	
  due	
  to	
  
interruption	
  of	
  the	
  normal	
  lymph	
  return	
  to	
  the	
  circulation.	
  In	
  the	
  early	
  stage,	
  the	
  swelling	
  is	
  due	
  to	
  excess	
  
pooling	
  of	
  lymphatic	
  fluid	
  and	
  is	
  characterized	
  clinically	
  by	
  a	
  pitting	
  edema,	
  which	
  is	
  soft	
  to	
  palpate.	
  This	
  is	
  the	
  
fluid	
  phase	
  of	
  the	
  disease	
  process	
  and	
  the	
  edema	
  is	
  potentially	
  still	
  reversible	
  at	
  this	
  stage,	
  but	
  if	
  neglected	
  or	
  
inadequately	
  treated,	
  the	
  chronic	
  build	
  up	
  of	
  inflammatory	
  cells	
  is	
  believed	
  to	
  subsequently	
  produce	
  scarring	
  
and	
  gradual	
  fatty	
  tissue	
  deposition.	
  Further	
  tissue	
  fibrosis,	
  blistering	
  and	
  skin	
  breakdown	
  acts	
  as	
  a	
  vicious	
  cycle	
  
which	
  ultimately	
  leads	
  to	
  worsening	
  of	
  the	
  condition	
  and	
  paves	
  the	
  way	
  for	
  the	
  onset	
  of	
  a	
  more	
  chronic	
  and	
  
less	
  reversible	
  stage	
  characterized	
  by	
  a	
  non-­‐pitting	
  solid	
  lymphedema	
  (16-­‐17).	
  The	
  time	
  frame	
  for	
  this	
  
transition	
  from	
  fluid	
  to	
  solid	
  can	
  vary	
  considerably	
  between	
  patients.	
  	
  



Much	
  of	
  the	
  challenge	
  in	
  managing	
  lymphedema	
  is	
  the	
  inconsistency	
  in	
  the	
  diagnostic	
  standards.	
  If	
  it	
  is	
  
impossible	
  to	
  reach	
  a	
  consensus	
  on	
  diagnosis,	
  then	
  it	
  is	
  also	
  impossible	
  to	
  agree	
  on	
  standardized	
  treatment	
  
protocols.	
  Therefore	
  Timely	
  diagnosis	
  remains	
  a	
  barrier	
  to	
  optimal	
  lymphedema	
  treatment	
  for	
  many	
  patients.	
  
This	
  can	
  be	
  a	
  complicated	
  undertaking	
  aggravated	
  by	
  lymphedema’s	
  frequently	
  insidious	
  onset.	
  While	
  some	
  
patients	
  develop	
  dramatic	
  swelling	
  soon	
  after	
  the	
  initial	
  insult,	
  more	
  commonly	
  this	
  swelling	
  is	
  transient	
  
without	
  any	
  permanent	
  consequences.	
  Many	
  can	
  be	
  free	
  of	
  any	
  lymphedema	
  for	
  many	
  years	
  before	
  they	
  
experience	
  the	
  first	
  symptoms.	
  	
  

Risk	
  of	
  developing	
  lymphedema	
  

Patients	
  who	
  undergo	
  lymph	
  node	
  removal	
  or	
  irradiation	
  are	
  at	
  some	
  risk	
  of	
  developing	
  lymphedema.	
  This	
  risk	
  
increases	
  directly	
  as	
  treatments	
  become	
  more	
  aggressive	
  and	
  anatomically	
  disruptive	
  (18-­‐19).	
  Each	
  patients	
  ‘at	
  
risk’’	
  territory	
  depends	
  on	
  the	
  area	
  drained	
  by	
  the	
  lymph	
  nodes	
  involved	
  in	
  the	
  treatment.	
  For	
  example	
  breast	
  
cancer	
  patients	
  are	
  solely	
  at	
  risk	
  in	
  the	
  axillary	
  region	
  on	
  their	
  affected	
  side.	
  This	
  includes	
  the	
  arm,	
  breast,	
  and	
  
upper	
  truncal	
  quadrant.	
  On	
  the	
  other	
  hand	
  patients	
  treated	
  for	
  gynecological	
  cancers	
  potentially	
  have	
  a	
  much	
  
more	
  extensive	
  territory	
  at	
  risk	
  because	
  their	
  pelvic	
  lymph	
  nodes	
  as	
  well	
  as	
  deeper	
  seated	
  nodes	
  around	
  the	
  
aorta	
  which	
  are	
  responsible	
  for	
  draining	
  both	
  legs,	
  lower	
  truncal	
  quadrants	
  and	
  genitalia	
  may	
  have	
  been	
  
resected	
  and	
  irradiated.	
  Therefore	
  treatment	
  of	
  gynecological	
  cancers	
  potentially	
  places	
  the	
  entire	
  lower	
  half	
  
of	
  the	
  body	
  at	
  risk	
  for	
  developing	
  lymphedema.	
  Obesity	
  is	
  another	
  important	
  factor	
  to	
  consider	
  as	
  it	
  has	
  been	
  
proven	
  to	
  increases	
  the	
  risk	
  of	
  lymphedema	
  progression	
  and	
  rendering	
  it	
  more	
  resistant	
  to	
  conventional	
  
therapies	
  (20-­‐21).	
  Recurrent	
  soft	
  tissue	
  infections,	
  which	
  tend	
  to	
  occur	
  in	
  the	
  affected	
  limb	
  can	
  harm	
  the	
  
lymphatic	
  system,	
  which	
  further	
  compromises	
  the	
  lymph	
  drainage	
  and	
  ultimately	
  lead	
  to	
  worsening	
  of	
  the	
  
lymphedema.	
  On	
  the	
  other	
  hand,	
  medical	
  conditions,	
  including	
  diabetes,	
  hypertension,	
  heart	
  failure,	
  and	
  
autoimmune	
  conditions,	
  have	
  not	
  been	
  implicated	
  in	
  lymphedema	
  despite	
  considerable	
  scrutiny.	
  Studies	
  have	
  
shown	
  that	
  activities	
  requiring	
  repetitive	
  use	
  of	
  the	
  arm	
  also	
  do	
  not	
  appear	
  to	
  increase	
  lymphedema	
  risk	
  in	
  
breast	
  cancer	
  patients	
  (22-­‐23).	
  In	
  fact	
  advice	
  against	
  exercise	
  or	
  other	
  repetitive	
  activities	
  have	
  potentially	
  
adverse	
  consequences	
  for	
  patients’	
  quality	
  of	
  life	
  as	
  well	
  as	
  general	
  well	
  being.	
  Similar	
  studies	
  have	
  yet	
  to	
  be	
  
conducted	
  with	
  patients	
  who	
  have	
  developed	
  or	
  are	
  at	
  risk	
  of	
  lower-­‐extremity	
  lymphedema.	
  

Conservative	
  measures	
  to	
  treat	
  lymphedema	
  

Nonsurgical	
  treatment	
  options	
  for	
  lymphedema	
  include	
  an	
  initial	
  course	
  of	
  complex	
  decongestive	
  therapy	
  
(CDT)	
  administered	
  by	
  a	
  lymphedema	
  physical	
  therapist.	
  This	
  is	
  achieved	
  by	
  the	
  application	
  of	
  external	
  
compression	
  including	
  manual	
  lymph	
  drainage,	
  compression	
  bandaging	
  or	
  garments,	
  therapeutic	
  exercises,	
  
intermittent	
  or	
  sequential	
  pneumatic	
  devices	
  and	
  skin	
  care.	
  The	
  objective	
  of	
  these	
  approaches	
  is	
  to	
  'milk'	
  the	
  
interstitial	
  fluid	
  and	
  lymph	
  through	
  the	
  lymphatic	
  system	
  to	
  decongest	
  the	
  affected	
  limb.	
  However,	
  the	
  
maintenance	
  therapy	
  and	
  the	
  ongoing	
  use	
  of	
  compression	
  garments	
  required	
  afterward	
  must	
  be	
  continued	
  
indefinitely	
  in	
  order	
  to	
  remain	
  effective	
  (22-­‐23).	
  In	
  some	
  cases	
  and	
  despite	
  optimum	
  conservative	
  measures	
  
there	
  is	
  worsening	
  of	
  the	
  lymphedema	
  after	
  a	
  period	
  of	
  stability	
  maintained	
  by	
  such	
  measures.	
  Therefore	
  the	
  
development	
  of	
  additional	
  methods	
  to	
  treat	
  lymphedema	
  is	
  essential.	
  	
  

	
  

Surgical	
  treatments	
  of	
  lymphedema	
  



Surgical	
  procedures	
  to	
  treat	
  lymphedema	
  have	
  existed	
  for	
  over	
  a	
  century.	
  More	
  recently	
  and	
  due	
  to	
  
advancements	
  in	
  medical	
  technologies,	
  sophisticated	
  microsurgical	
  procedures	
  have	
  been	
  introduced	
  and	
  in	
  
themselves	
  are	
  neither	
  new	
  nor	
  experimental	
  and	
  have	
  been	
  applied	
  broadly	
  for	
  more	
  than	
  20	
  years.	
  They	
  
should	
  however	
  be	
  reserved	
  for	
  patients	
  who	
  have	
  failed	
  intensive	
  combined	
  medical	
  therapy	
  or	
  in	
  cases	
  
where	
  the	
  initial	
  positive	
  effects	
  of	
  conservative	
  measures	
  are	
  no	
  longer	
  capable	
  of	
  maintenance	
  and	
  there	
  is	
  
progressive	
  worsening	
  of	
  the	
  lymphedema.	
  Better	
  results	
  are	
  generally	
  obtained	
  if	
  operative	
  intervention	
  is	
  
applied	
  in	
  earlier	
  stages	
  of	
  the	
  disease.	
  Imaging	
  technologies	
  have	
  made	
  it	
  possible	
  to	
  visualize	
  lymphatic	
  
vessels	
  in	
  real	
  time	
  and	
  perform	
  accurate	
  mapping	
  of	
  their	
  course.	
  Thereby	
  making	
  it	
  possible	
  to	
  routinely	
  
perform	
  ever	
  more	
  complex	
  procedures.	
  	
  

Debulking	
  Procedures	
  

The	
  Charles	
  procedure	
  was	
  the	
  first	
  reported	
  debulking	
  procedure	
  described	
  in	
  1912.	
  This	
  operation	
  involves	
  
extensive	
  removal	
  of	
  skin	
  and	
  soft	
  tissue	
  down	
  to	
  the	
  muscles,	
  followed	
  by	
  skin	
  grafting	
  over	
  the	
  excised	
  area.	
  
Since	
  then	
  variations	
  of	
  this	
  procedure	
  have	
  been	
  reported	
  with	
  better	
  results	
  in	
  terms	
  of	
  function	
  and	
  
incidence	
  of	
  infection	
  (24).	
  However,	
  these	
  remain	
  very	
  disfiguring,	
  they	
  are	
  performed	
  less	
  frequently	
  today	
  
and	
  are	
  only	
  offered	
  for	
  extreme	
  cases	
  of	
  lymphedema	
  elephantiasis,	
  where	
  massive	
  skin	
  thickening,	
  swelling	
  
and	
  repeated	
  life	
  threatening	
  infections	
  may	
  justify	
  such	
  radical	
  surgery.	
  	
  

Suction	
  Assisted	
  Lipectomy	
  

This	
  intervention	
  can	
  address	
  the	
  solid	
  phase	
  of	
  the	
  lymphedema	
  disease	
  process	
  by	
  removing	
  large	
  volumes	
  of	
  
excess	
  fatty	
  tissue	
  deposits	
  that	
  can	
  be	
  aspirated	
  from	
  the	
  lymphedema-­‐affected	
  limb	
  after	
  it	
  is	
  clearly	
  
demonstrated	
  with	
  radiologic	
  imaging	
  that	
  the	
  excess	
  lymph	
  fluid	
  has	
  been	
  maximally	
  reduced	
  with	
  
conventional	
  decongestive	
  therapies	
  and	
  the	
  cause	
  for	
  persistent	
  increase	
  in	
  the	
  volume	
  of	
  the	
  affected	
  limb	
  is	
  
the	
  excess	
  fibrous-­‐fatty	
  tissue	
  as	
  compared	
  to	
  the	
  normal	
  limb.	
  When	
  performed	
  correctly	
  this	
  technique	
  has	
  
been	
  shown	
  to	
  reduce	
  large	
  amounts	
  of	
  volume	
  excess	
  effectively	
  in	
  a	
  limited	
  number	
  of	
  patients	
  with	
  mild	
  to	
  
moderate	
  lymphedema	
  (25).	
  	
  More	
  significantly,	
  the	
  incidence	
  of	
  dangerous	
  cellulitis	
  can	
  be	
  reduced	
  by	
  up	
  to	
  
75	
  %	
  as	
  a	
  result	
  (26-­‐27).	
  Despite	
  these	
  improvements	
  it	
  is	
  important	
  to	
  emphasize	
  that	
  this	
  operation	
  does	
  not	
  
address	
  the	
  underlying	
  pathophysiological	
  case	
  of	
  lymphedema	
  nor	
  does	
  it	
  restore	
  any	
  lymphatic	
  continuity.	
  
Therefore	
  a	
  successful	
  outcome	
  cannot	
  be	
  achieved	
  without	
  commitment	
  to	
  a	
  life-­‐long	
  integrated	
  regimen	
  of	
  
complex	
  decongestive	
  therapy	
  and	
  custom	
  fitted	
  compression	
  garments	
  to	
  prevent	
  renewed	
  buildup	
  of	
  excess	
  
lymphatic	
  fluid	
  (28-­‐30).	
  This	
  technique	
  differs	
  significantly	
  from	
  conventional	
  cosmetic	
  liposuction	
  and	
  should	
  
not	
  be	
  attempted	
  by	
  surgeons	
  not	
  trained	
  in	
  the	
  procedure.	
  Disruption	
  of	
  lymphatic’s	
  and	
  increased	
  swelling	
  
due	
  to	
  over	
  aggressive	
  or	
  incorrect	
  suctioning	
  are	
  risks	
  if	
  performed	
  by	
  an	
  inexperienced	
  surgeon.	
  Also	
  the	
  
compression	
  garments	
  and	
  lymphedema	
  therapist	
  decongestive	
  protocol	
  differ	
  significantly	
  than	
  in	
  cosmetic	
  
liposuction	
  and	
  are	
  crucial	
  to	
  the	
  procedure’s	
  success.	
  

Lymphatic-­‐venous	
  Anastomosis	
  

This	
  procedure	
  involves	
  connecting	
  lymphatic	
  vessels	
  to	
  small	
  adjacent	
  veins	
  allowing	
  excess	
  lymph	
  fluid	
  to	
  
bypass	
  areas	
  of	
  obstructed	
  lymph	
  flow	
  and	
  drain	
  directly	
  into	
  the	
  venous	
  system.	
  Initially	
  described	
  in	
  the	
  
1970s,	
  early	
  attempts	
  were	
  met	
  with	
  limited	
  success	
  due	
  to	
  the	
  formation	
  of	
  clots	
  at	
  the	
  anastomosis	
  site	
  
between	
  the	
  veins	
  and	
  lymph	
  vessels	
  (31).	
  However	
  with	
  refinements	
  in	
  the	
  method	
  and	
  introduction	
  of	
  better	
  
quality	
  microscopes	
  and	
  ever-­‐smaller	
  sutures	
  in	
  addition	
  to	
  “Super	
  microsurgical	
  techniques”	
  lymphatic-­‐venous	
  



anastomosis	
  can	
  be	
  performed	
  with	
  significant	
  improvement	
  in	
  limb	
  girth,	
  ranging	
  between	
  42%	
  to	
  83%	
  in	
  
selected	
  patients	
  (32),	
  as	
  well	
  as	
  significant	
  reduction	
  in	
  the	
  frequency	
  of	
  infections.	
  	
  Even	
  with	
  the	
  
aforementioned	
  advancements,	
  this	
  surgery	
  remains	
  technically	
  challenging	
  requiring	
  a	
  high	
  level	
  of	
  expertise	
  
because	
  lymphatic	
  vessels	
  are	
  tiny	
  and	
  thin	
  walled,	
  ranging	
  from	
  0.1	
  to	
  0.6	
  mm	
  in	
  diameter,	
  making	
  then	
  tricky	
  
to	
  handle.	
  Also	
  the	
  identification	
  of	
  functional	
  lymphatic	
  vessels	
  within	
  the	
  scarred	
  lymphedema-­‐affected	
  
extremity	
  and	
  a	
  competent	
  venous	
  system	
  are	
  crucial	
  points	
  to	
  the	
  success	
  of	
  this	
  operation.	
  Better	
  reduction	
  
of	
  lymphedema	
  is	
  more	
  likely	
  to	
  result	
  when	
  more	
  numbers	
  of	
  lymphatic-­‐venous	
  anastomosis	
  are	
  performed.	
  
Most	
  literature	
  seems	
  to	
  recommend	
  the	
  continued	
  use	
  of	
  complex	
  decongestive	
  therapy	
  and	
  compression	
  
garments	
  following	
  this	
  procedure,	
  but	
  to	
  a	
  lesser	
  extent	
  and	
  depending	
  on	
  response	
  to	
  therapy	
  some	
  patients	
  
may	
  be	
  able	
  to	
  discontinue	
  	
  	
  conservative	
  treatments.	
  However	
  there	
  is	
  a	
  lack	
  of	
  clear	
  consensus	
  in	
  this	
  regard.	
  
Lymph-­‐venous	
  anastomosis	
  are	
  mostly	
  used	
  for	
  secondary	
  lymphedema,	
  but	
  can	
  be	
  also	
  applied	
  to	
  congenital	
  
lymphedema	
  where	
  functional	
  lymphatic	
  vessels	
  are	
  present.	
  Despite	
  being	
  successful	
  in	
  the	
  short	
  term,	
  many	
  
studies	
  have	
  shown	
  that	
  these	
  vessels	
  can	
  eventually	
  become	
  occluded	
  over	
  time,	
  reversing	
  the	
  initial	
  positive	
  
effects	
  (33-­‐37).	
  	
  

Lymphatic-­‐to-­‐Lymphatic	
  Bypass	
  

First	
  described	
  in	
  1986	
  by	
  Baumeister,	
  the	
  method	
  here	
  relies	
  on	
  harvesting	
  healthy	
  donor	
  lymph	
  vessels,	
  
usually	
  taken	
  from	
  the	
  inner	
  thigh,	
  and	
  transferring	
  them	
  to	
  bridge	
  the	
  scarred	
  or	
  irradiated	
  region	
  in	
  the	
  
lymphedema-­‐affected	
  limb.	
  They	
  are	
  then	
  sutured	
  to	
  patent	
  lymph	
  channels	
  on	
  either	
  side	
  of	
  the	
  scarred	
  area,	
  
thus	
  allowing	
  lymph	
  to	
  flow	
  more	
  easily	
  through	
  areas	
  previously	
  obstructed	
  due	
  to	
  lymphatic	
  destruction	
  and	
  
scarring.	
  Improvement	
  in	
  the	
  lymphedema	
  and	
  effective	
  drainage	
  of	
  lymphatic	
  fluid	
  is	
  clearly	
  demonstrated	
  
early	
  after	
  surgery.	
  Even	
  though	
  most	
  patients	
  experience	
  some	
  alleviation	
  of	
  their	
  symptoms,	
  this	
  appears	
  to	
  
be	
  inconsistent,	
  making	
  it	
  difficult	
  to	
  predict	
  the	
  outcome	
  for	
  each	
  patient.	
  A	
  successful	
  result	
  is	
  more	
  likely	
  in	
  
the	
  arms	
  than	
  legs	
  and	
  directly	
  proportional	
  to	
  the	
  number	
  of	
  vessels	
  transferred.	
  Similar	
  technical	
  expertise	
  is	
  
required	
  for	
  the	
  handling	
  of	
  lymphatic	
  vessels.	
  Despite	
  careful	
  selection	
  and	
  collection	
  of	
  lymphatic	
  vessels	
  to	
  
minimize	
  risk	
  of	
  complications	
  at	
  the	
  donor	
  site	
  there	
  is	
  a	
  small	
  but	
  theoretical	
  risk	
  of	
  inducing	
  lymphedema	
  in	
  
a	
  previously	
  healthy	
  leg	
  (38).	
  	
  

Vascularized	
  Lymph	
  Node	
  transfer	
  

First	
  described	
  over	
  20	
  years	
  ago	
  as	
  a	
  promising	
  alternative	
  for	
  the	
  management	
  of	
  lymphedema.	
  It	
  involves	
  
microsurgical	
  transplantation	
  of	
  soft	
  tissue	
  containing	
  lymph	
  nodes	
  to	
  restore	
  lymphatic	
  drainage	
  (39).	
  These	
  
can	
  be	
  harvested	
  from	
  donor	
  sites	
  such	
  as	
  the	
  groin,	
  chest	
  wall,	
  or	
  neck	
  along	
  with	
  their	
  nourishing	
  blood	
  
vessels	
  and	
  transferred	
  to	
  the	
  lymphedema-­‐affected	
  arm	
  or	
  leg,	
  where	
  these	
  vessels	
  are	
  connected	
  to	
  local	
  
vessels	
  to	
  reestablish	
  blood	
  circulation	
  that	
  is	
  crucial	
  to	
  the	
  survival	
  of	
  the	
  transferred	
  nodes.	
  There	
  are	
  several	
  
possible	
  recipient	
  sites	
  for	
  lymph	
  nodes	
  in	
  the	
  affected	
  limb.	
  For	
  example,	
  in	
  the	
  upper	
  extremity,	
  the	
  axilla	
  can	
  
be	
  the	
  most	
  arduous	
  recipient	
  site	
  for	
  nodes	
  because	
  of	
  scarring	
  and	
  irradiation	
  changes	
  to	
  the	
  tissues.	
  The	
  
elbow	
  and	
  wrist	
  on	
  the	
  other	
  hand	
  tend	
  to	
  be	
  healthier	
  recipient	
  sites.	
  The	
  same	
  is	
  true	
  for	
  the	
  lower	
  limb	
  
where	
  the	
  groin	
  tends	
  to	
  be	
  the	
  most	
  scarred	
  region.	
  Therefore	
  the	
  best	
  symptomatic	
  improvement	
  is	
  seen	
  
when	
  the	
  nodes	
  are	
  transplanted	
  to	
  the	
  more	
  dependent	
  sites	
  where	
  fluid	
  tends	
  to	
  pool,	
  such	
  as	
  the	
  wrist	
  or	
  
ankle	
  (40-­‐41).	
  However	
  these	
  regions	
  tend	
  to	
  yield	
  the	
  least	
  pleasing	
  cosmetic	
  results	
  because	
  the	
  transplanted	
  
lymph	
  node	
  flap	
  is	
  more	
  obvious	
  even	
  though	
  it	
  appears	
  to	
  be	
  more	
  effective	
  at	
  clearing	
  lymph	
  fluid.	
  The	
  
cosmesis	
  here	
  can	
  be	
  improved	
  over	
  time	
  with	
  debulking	
  procedures,	
  despite	
  this	
  many	
  surgeons	
  avoid	
  



transplanting	
  nodes	
  to	
  these	
  sites	
  and	
  opt	
  for	
  more	
  inconspicuous	
  locations.	
  

	
  These	
  transferred	
  lymph	
  nodes	
  appear	
  to	
  act	
  like	
  suction	
  pumps	
  facilitating	
  lymph	
  clearance	
  and	
  restoring	
  
local	
  immune	
  response.	
  Thereby	
  reducing	
  the	
  likelihood	
  of	
  infections.	
  Clinically,	
  the	
  lymphedematous	
  limb	
  
becomes	
  softer,	
  less	
  heavy,	
  with	
  improved	
  range	
  of	
  movement	
  and	
  skin	
  wrinkling	
  may	
  start	
  to	
  appear	
  in	
  some	
  
cases	
  within	
  one	
  week	
  after	
  surgery.	
  The	
  reported	
  mean	
  reduction	
  rate	
  in	
  lymphedema	
  following	
  this	
  
procedure	
  is	
  between	
  40-­‐	
  50%	
  (40-­‐41).	
  This	
  improvement	
  appears	
  to	
  be	
  sustainable	
  over	
  time	
  because	
  the	
  
transferred	
  lymph	
  nodes	
  continue	
  to	
  work	
  at	
  shunting	
  lymph	
  from	
  an	
  expanding	
  area	
  of	
  the	
  surrounding	
  
tissues	
  to	
  the	
  venous	
  system.	
  	
  This	
  intervention	
  has	
  been	
  successfully	
  used	
  in	
  both	
  congenital	
  as	
  well	
  as	
  
primary	
  lymphedema.	
  If	
  it	
  produces	
  adequate	
  outcome	
  there	
  is	
  the	
  hope	
  that	
  patients	
  will	
  no	
  longer	
  require	
  
conservative	
  measures	
  or	
  at	
  least	
  to	
  a	
  much	
  lesser	
  degree.	
  But	
  there	
  have	
  not	
  yet	
  been	
  any	
  published	
  studies	
  
with	
  clear	
  evidence	
  in	
  this	
  regard.	
  	
  

The	
  main	
  disadvantage	
  of	
  the	
  lymph	
  node	
  transplant	
  procedure	
  is	
  the	
  potential	
  risk	
  for	
  donor	
  site	
  
lymphedema.	
  However	
  more	
  accurate	
  mapping	
  of	
  the	
  lymph	
  node	
  drainage	
  region	
  before	
  surgery	
  helps	
  to	
  
further	
  reduce	
  the	
  chance	
  of	
  developing	
  complications	
  at	
  the	
  donor	
  site	
  (42).	
  

	
  If	
  simultaneous	
  breast	
  reconstruction	
  is	
  performed,	
  the	
  lymph	
  nodes	
  can	
  be	
  transferred	
  together	
  in	
  a	
  single	
  
operation.	
  There	
  is	
  not	
  one	
  gold	
  standard	
  procedure	
  that	
  can	
  be	
  used	
  for	
  all	
  patients	
  but	
  rather	
  the	
  combined	
  
use	
  of,	
  lymph	
  node	
  transfer,	
  lymph-­‐venous	
  anastomosis,	
  and	
  suction	
  assisted	
  lipectomy	
  together	
  with	
  
appropriate	
  conservative	
  decongestive	
  therapy	
  into	
  an	
  integrated	
  treatment	
  system	
  tailored	
  to	
  the	
  individual	
  
needs	
  of	
  the	
  patient	
  in	
  order	
  to	
  deliver	
  a	
  more	
  successful	
  treatment	
  strategy.	
  For	
  example,	
  some	
  advocate	
  the	
  
use	
  of	
  lymph-­‐venous	
  anastomosis	
  as	
  an	
  initial	
  step	
  if	
  functional	
  lymphatic	
  vessels	
  are	
  identified	
  on	
  imaging.	
  
This	
  is	
  because	
  it	
  is	
  a	
  relatively	
  easier	
  procedure	
  to	
  perform	
  and	
  carries	
  

fewer	
  risks.	
  If	
  this	
  helps	
  to	
  alleviate	
  the	
  symptoms	
  to	
  an	
  acceptable	
  degree	
  then	
  no	
  further	
  intervention	
  is	
  
required.	
  However	
  if	
  this	
  is	
  not	
  the	
  case	
  additional	
  lymph	
  node	
  transfer	
  can	
  be	
  performed	
  at	
  a	
  later	
  time	
  to	
  
provide	
  more	
  optimal	
  improvement	
  of	
  lymphedema	
  symptoms.	
  In	
  cases	
  where	
  there	
  is	
  success	
  to	
  clear	
  away	
  
the	
  lymph	
  fluid	
  from	
  the	
  limb	
  by	
  a	
  reconstructive	
  method,	
  but	
  there	
  remains	
  a	
  discrepancy	
  between	
  the	
  size	
  of	
  
the	
  affected	
  limb	
  as	
  compared	
  to	
  the	
  normal,	
  then	
  suction	
  assisted	
  lipectomy	
  can	
  be	
  performed	
  to	
  remove	
  the	
  
solid	
  component	
  of	
  lymphedema.	
  With	
  this	
  combination	
  the	
  aim	
  is	
  to	
  render	
  the	
  lymphedema-­‐affected	
  
extremity	
  as	
  normal	
  as	
  possible.	
  This	
  selective	
  application	
  of	
  the	
  appropriate	
  method	
  to	
  treat	
  the	
  fluid	
  or	
  solid	
  
phases	
  of	
  lymphedema	
  greatly	
  improves	
  overall	
  outcomes.	
  Despite	
  this	
  fact,	
  it	
  remains	
  important	
  to	
  perform	
  
reconstructive	
  procedures	
  while	
  the	
  patients	
  are	
  still	
  in	
  the	
  fluid	
  phase	
  of	
  their	
  condition,	
  before	
  the	
  collection	
  
of	
  excess	
  solids	
  occurs.	
  A	
  delay	
  in	
  treatment	
  may	
  allow	
  solids	
  to	
  accumulate	
  and	
  the	
  condition	
  to	
  invariably	
  
worsen	
  with	
  time.	
  	
  

While	
  Lymphedema	
  continues	
  to	
  pose	
  a	
  distressing	
  consequence	
  of	
  cancer	
  diagnosis	
  and	
  treatment.	
  There	
  has	
  
been	
  over	
  the	
  past	
  number	
  of	
  years	
  increasing	
  enthusiasm	
  in	
  the	
  medical	
  community	
  to	
  research	
  this	
  
previously	
  neglected	
  field	
  and	
  discover	
  reliable	
  treatment	
  options.	
  This	
  has	
  led	
  to	
  the	
  evolution	
  of	
  reproducible	
  
therapies	
  that	
  have	
  the	
  potential	
  to	
  changed	
  the	
  long	
  term	
  outlook	
  for	
  many	
  suffering	
  with	
  this	
  condition.	
  Such	
  
treatments	
  are	
  only	
  offered	
  in	
  very	
  few	
  centers	
  around	
  the	
  world	
  at	
  the	
  current	
  time,	
  there	
  is	
  every	
  hope	
  that	
  
it	
  will	
  become	
  more	
  widespread	
  in	
  the	
  near	
  future.	
  	
  

	
  



References	
  

1. 	
   Disipio	
  T,	
  Rye	
  S,	
  Newman	
  B,	
  Hayes	
  S.	
  Incidence	
  of	
  unilateral	
  arm	
  lymphoedema	
  after	
  breast	
  cancer:	
  a	
  
systematic	
  review	
  and	
  meta-­‐analysis.	
  Lancet	
  Oncol.	
  2013;14:500–15.	
  	
  

2. 	
   Chang	
  SB,	
  Askew	
  RL,	
  Xing	
  Y,	
  Weaver	
  S,	
  Gershenwald	
  JE,	
  Lee	
  JE,	
  et	
  al.	
  Prospective	
  assessment	
  of	
  
postoperative	
  complications	
  and	
  associated	
  costs	
  following	
  inguinal	
  lymph	
  node	
  dissection	
  (ILND)	
  in	
  
melanoma	
  patients.	
  Ann	
  Surg	
  Oncol.	
  2010;17:2764–	
  72.	
  	
  

3. 	
   Kim	
  JH,	
  Choi	
  JH,	
  Ki	
  EY,	
  Lee	
  SJ,	
  Yoon	
  JH,	
  Lee	
  KH,	
  et	
  al.	
  Incidence	
  and	
  risk	
  factors	
  of	
  lower-­‐extremity	
  
lymphedema	
  after	
  radical	
  surgery	
  with	
  or	
  without	
  adjuvant	
  radiotherapy	
  in	
  patients	
  with	
  FIGO	
  stage	
  I	
  
to	
  stage	
  IIA	
  cervical	
  cancer.	
  Int	
  J	
  Gynecol	
  Cancer.	
  2012;22:686–91.	
  	
  

4. 	
   Schook	
  CC,	
  Mulliken	
  JB,	
  Fishman	
  SJ,	
  Grant	
  FD,	
  Zurakowski	
  D,	
  Greene	
  AK.	
  Primary	
  lymphedema:	
  clinical	
  
features	
  and	
  man-­‐	
  agement	
  in	
  138	
  pediatric	
  patients.	
  Plastic	
  Reconstr	
  Surg.	
  2011;127:2419–31.	
  	
  

5. 	
   Engel,	
  J.,	
  Kerr,	
  J.,	
  Schlesinger-­‐Raab,	
  A.,	
  Sauer,	
  H.,	
  Holzel,	
  D.	
  Axilla	
  surgery	
  severely	
  affects	
  quality	
  of	
  life:	
  
results	
  of	
  a	
  5-­‐year	
  prospective	
  study	
  in	
  breast	
  cancer	
  patients.	
  Breast	
  Cancer	
  Res	
  Treat.	
  2003;79,	
  47-­‐57.	
  

6. 	
   Morgan,	
  P.	
  A.,	
  Franks,	
  P.	
  J.,	
  Moffatt,	
  C.	
  J.	
  Health-­‐related	
  quality	
  of	
  life	
  with	
  lymphoedema:	
  a	
  review	
  of	
  
the	
  literature.	
  Int	
  Wound	
  J.	
  2005;2,	
  47-­‐62.	
  	
  

7. 	
   Nadine	
  R.	
  Taghian	
  ,	
  Cynthia	
  L.	
  Miller	
  ,	
  Lauren	
  S.	
  Jammallo	
  ,	
  Jean	
  O’Toole	
  ,	
  Melissa	
  N.	
  Skolny.	
  
Lymphedema	
  following	
  breast	
  cancer	
  treatment	
  and	
  impact	
  on	
  quality	
  of	
  life:	
  A	
  review.	
  Crit	
  Rev	
  Oncol	
  
Hematol.	
  2014;	
  92,	
  227-­‐234.	
  

	
  
8. 	
   Cormier	
  JN,	
  Askew	
  RL,	
  Mungovan	
  KS,	
  et	
  al.	
  Lymphedema	
  beyond	
  breast	
  cancer:	
  a	
  systematic	
  review	
  

and	
  meta-­‐analysis	
  of	
  cancer-­‐related	
  secondary	
  lymphedema.	
  Cancer.	
  2010;116:5138–	
  49.	
  

9. 	
   Schook	
  CC,	
  Mulliken	
  JB,	
  Fishman	
  SJ,	
  Grant	
  FD,	
  Zurakowski	
  D,	
  Greene	
  AK.	
  Primary	
  lymphedema:	
  clinical	
  
features	
  and	
  man-­‐	
  agement	
  in	
  138	
  pediatric	
  patients.	
  Plast	
  Reconstr	
  Surg.	
  2011;127:2419–31.	
  

10. Kim	
  JH,	
  Choi	
  JH,	
  Ki	
  EY,	
  et	
  al.	
  Incidence	
  and	
  risk	
  factors	
  of	
  lower-­‐extremity	
  lymphedema	
  after	
  radical	
  
surgery	
  with	
  or	
  with-­‐	
  out	
  adjuvant	
  radiotherapy	
  in	
  patients	
  with	
  FIGO	
  stage	
  I	
  to	
  stage	
  IIA	
  cervical	
  
cancer.	
  Int	
  J	
  Gynecol	
  Cancer.	
  2012;22:686–91.	
  

11. Petrek	
  JA,	
  Senie	
  RT,	
  Peters	
  M,	
  Rosen	
  PP.	
  Lymphedema	
  in	
  a	
  cohort	
  of	
  breast	
  carcinoma	
  survivors	
  20	
  
years	
  after	
  diagnosis.	
  Cancer.	
  2001;92:1368–77.	
  

12. Wilke	
  LG,	
  McCall	
  LM,	
  Posther	
  KE,	
  et	
  al.	
  Surgical	
  complications	
  associated	
  with	
  sentinel	
  lymph	
  node	
  
biopsy:	
  results	
  from	
  a	
  pro-­‐	
  spective	
  international	
  cooperative	
  group	
  trial.	
  Ann	
  Surg	
  Oncol.	
  2006;	
  
13:491e500.	
  

13. Chang	
  SB,	
  Askew	
  RL,	
  Xing	
  Y,	
  et	
  al.	
  Prospective	
  assessment	
  of	
  postoperative	
  complications	
  and	
  
associated	
  costs	
  following	
  inguinal	
  lymph	
  node	
  dissection	
  (ILND)	
  in	
  melanoma	
  patients.	
  Ann	
  Surg	
  
Oncol.	
  2010;17:2764–72.	
  

14. Hunt	
  KK,	
  Askew	
  R,	
  Cormier	
  JN.	
  Measuring	
  lymphedema	
  in	
  patients	
  with	
  breast	
  cancer:	
  go	
  with	
  the	
  
flow?	
  Breast	
  Cancer	
  Res	
  Treat.	
  2009;117:559–60.	
  	
  

15. Disipio	
  T,	
  Rye	
  S,	
  Newman	
  B,	
  Hayes	
  S.	
  Incidence	
  of	
  unilateral	
  arm	
  lymphoedema	
  after	
  breast	
  cancer:	
  a	
  
systematic	
  review	
  and	
  meta-­‐analysis.	
  Lancet	
  Oncol.	
  2013;14:500–15.	
  



16. Ryan	
  TJ.	
  Lymphatics	
  and	
  adipose	
  tissue.	
  Clin	
  Dermatol.	
  1995;13:493-­‐8.	
  	
  

17. Warren	
  AG,	
  Brorson	
  H,	
  Borud	
  LJ,	
  Slavin	
  SA.	
  Lymphedema:	
  a	
  comprehensive	
  review.	
  Ann	
  Plast	
  Surg.	
  
2007;59:464–72.	
  	
  

18. Soran	
  A,	
  D’Angelo	
  G,	
  Begovic	
  M,	
  et	
  al.	
  Breast	
  cancer-­‐related	
  lymphedemadwhat	
  are	
  the	
  	
  significant	
  
predictors	
  and	
  how	
  they	
  affect	
  the	
  severity	
  of	
  lymphedema?	
  Breast	
  J	
  2006;12:536–43.	
  	
  

19. Goltner	
  E.	
  Das	
  postmastektomie-­‐lymphodem.	
  In:	
  Berens	
  von	
  Rautenfeld	
  D,	
  editor.	
  Lym-­‐	
  	
  phologica.	
  
Bonn:	
  Hannover:	
  Kagerer	
  Kommunikation;	
  1991.	
  	
  

20. Soran	
  A,	
  D’Angelo	
  G,	
  Begovic	
  M,	
  et	
  al.	
  Breast	
  cancer-­‐related	
  lymphedemadwhat	
  are	
  the	
  	
  significant	
  
predictors	
  and	
  how	
  they	
  affect	
  the	
  severity	
  of	
  lymphedema?	
  Breast	
  J	
  2006;12:	
  536–43.	
  	
  

21. Johansson	
  K,	
  Ohlsson	
  K,	
  Ingvar	
  C,	
  et	
  al.	
  Factors	
  associated	
  with	
  the	
  development	
  of	
  arm	
  	
  lymphedema	
  
following	
  breast	
  cancer	
  treatment:	
  a	
  match	
  pair	
  case-­‐control	
  study.	
  Lymphol	
  ogy	
  2002;35:59–71.	
  	
  

22. PetrekJA,SenieRT,PetersM,etal.Lymphedemainacohortofbreastcarcinomasurvivors	
  	
  20	
  years	
  after	
  
diagnosis.	
  Cancer	
  2001;92:1368–77.	
  	
  

23. Lerner	
  R.	
  Complete	
  decongestive	
  physiotherapy	
  and	
  the	
  Lerner	
  Lymphedema	
  Services	
  Academy	
  of	
  
Lymphatic	
  Studies	
  (the	
  Lerner	
  School)	
  (review).	
  Cancer.	
  1998;83(12	
  Suppl	
  Am):2861–3.	
  	
  

24. International	
  Society	
  of	
  Lymphology.	
  The	
  diagnosis	
  and	
  treatment	
  of	
  peripheral	
  lymphedema.	
  
Consensus	
  document.	
  http://www.u.	
  arizona.edu/*witte/2009consensus.pdf.	
  Accessed	
  31	
  Aug	
  2013.	
  	
  

25. Dumanian	
  GA,	
  Futrell	
  JW.	
  Radical	
  excision	
  and	
  delayed	
  reconstruction	
  of	
  	
  a	
  lymphedematous	
  leg	
  with	
  a	
  
15	
  year	
  follow-­‐up.	
  Lymphology	
  1996;29:	
  20–24.	
  	
  

26. Qi	
  F,	
  Yang	
  Y,	
  Gu	
  J,	
  Shi	
  Y.	
  Long-­‐term	
  follow-­‐up	
  of	
  the	
  treatment	
  of	
  lower	
  	
  limb	
  lymphedema	
  with	
  
liposuction.	
  Plast	
  Reconstr	
  Surg	
  2009;123:	
  	
  86e–87e.	
  	
  

27. Granzow	
  JW,	
  Soderberg	
  JM,	
  Kaji	
  AH,	
  Dauphine	
  C.	
  An	
  effective	
  system	
  of	
  surgical	
  treatment	
  of	
  
lymphedema.	
  Ann	
  Surg	
  Oncol.	
  2014;21:1189-­‐94.	
  

28. Brorson	
  H,	
  Svensson	
  H.	
  Skin	
  blood	
  flow	
  of	
  the	
  lymphedematous	
  	
  arm	
  before	
  and	
  after	
  liposuction.	
  
Lymphology.1997:30:165–72.	
  	
  

29. Brorson	
  H.	
  From	
  lymph	
  to	
  fat:	
  liposuction	
  as	
  a	
  treatment	
  for	
  complete	
  reduction	
  of	
  lymphedema.	
  Int	
  J	
  
Extrem	
  Wounds.	
  2012;11:10–9.	
  

30. Brorson	
  H,	
  Ohlin	
  K,	
  Olsson	
  G,	
  Svensson	
  B.	
  Liposuction	
  normalized	
  elephantiasis	
  of	
  the	
  leg:	
  a	
  prospective	
  
study.	
  Eur	
  J	
  	
  Lymphol.	
  2007;17:8.	
  

31. Brorson	
  H,	
  Freccero	
  C,	
  Ohlin	
  K,	
  Svensson	
  B.	
  Liposuction	
  of	
  postmastectomy	
  arm	
  lymphedema	
  
completely	
  removes	
  excess	
  volume:	
  a	
  15	
  year	
  study.	
  Lymphology.	
  2010;43(Suppl):108–10.	
  

32. Nielubowicz	
  J.	
  Olszewski	
  W,	
  Sokolowski	
  J.	
  Surgical	
  lympho-­‐venous	
  	
  shunts.	
  J	
  Cardiovasc	
  Surg	
  (Torino)	
  
1968;9:262–267.	
  	
  

33. Yamamoto	
  Y,	
  Horiuchi	
  K,	
  Sasaki	
  S,	
  et	
  al.	
  Follow-­‐up	
  study	
  of	
  upper	
  limb	
  lymphedema	
  patients	
  treated	
  by	
  
microsurgical	
  lymphaticovenous	
  implantation	
  (MLVI)	
  combined	
  with	
  compression	
  therapy.	
  
Microsurgery	
  	
  2003;23:21–26.	
  	
  



34. Puckett	
  CL.	
  Microlymphatic	
  surgery	
  for	
  lymphedema.	
  Clin	
  Plast	
  Surg	
  	
  1983;10(1):133–138.	
  	
  

	
  

35. Gilbert	
  A,	
  O’Brien	
  BM,	
  Vorrath	
  JW,	
  Sykes	
  PJ.	
  Lymphaticovenous	
  anastomosis	
  by	
  microvascular	
  
technique.	
  Br	
  J	
  Plast	
  Surg	
  1976;29:	
  355–360.	
  	
  

	
  

36. Koshima	
  I,	
  Inagawa	
  K,	
  Urushibara	
  K,	
  Moriguchi	
  T.	
  Supermicrosurgical	
  lymphaticovenular	
  anastomosis	
  
for	
  the	
  treatment	
  of	
  lymphedema	
  in	
  the	
  upper	
  extremities.	
  J	
  Reconstr	
  Microsurg	
  2000;16:437–442.	
  

	
  

37. Koshima	
  I,	
  Nanba	
  Y,	
  Tsutsui	
  T,	
  et	
  al.	
  Long-­‐term	
  follow-­‐up	
  after	
  lymphaticovenular	
  anastomosis	
  for	
  
lymphedema	
  in	
  the	
  leg.	
  J	
  Reconstr	
  Microsurg	
  2003;19:209–215.	
  	
  

	
  

38. Chang	
  DW.	
  Lymphaticovenular	
  bypass	
  for	
  lymphedema	
  management	
  in	
  breast	
  cancer	
  patients:	
  a	
  
prospective	
  study.	
  Plast	
  Reconstr	
  Surg	
  2010;	
  126:752–758.	
  

	
  

39. Suami	
  H,	
  Chang	
  DW.	
  Overview	
  of	
  surgical	
  treatments	
  for	
  breast	
  cancer-­‐related	
  lymphedema	
  (review).	
  
Plast	
  Reconstr	
  Surg.	
  2010;126:1853–63.	
  	
  

	
  

40. Becker	
  C,	
  Hidden	
  G,	
  Godart	
  S,	
  et	
  al.	
  Free	
  lymphatic	
  transplant.	
  Eur	
  J	
  Lymphol	
  Rel	
  Prob.	
  1991;6:25–77.	
  
	
  

41. Lin	
  CH,	
  Ali	
  R,	
  Chen	
  SC,	
  et	
  al.	
  Vascularized	
  Groin	
  Lymph	
  Node	
  Transfer	
  Using	
  the	
  Wrist	
  as	
  a	
  Recipient	
  Site	
  
for	
  Management	
  of	
  Postmastectomy	
  Upper	
  Extremity	
  Lymphedema.	
  Plast	
  Reconstruct	
  Surg.	
  
2009;123:1265–75.	
  

	
  

42. Cheng	
  MH,	
  Chen	
  SC,	
  Henry	
  SL.	
  Tan	
  BK,	
  Lin	
  MC,	
  Huang	
  JJ.	
  Vascularized	
  groin	
  lymph	
  node	
  flap	
  transfer	
  
for	
  postmastectomy	
  upper	
  limb	
  lymphedema:	
  flap	
  anatomy,	
  recipient	
  sites,	
  and	
  outcomes.	
  Plast	
  
Reconstr	
  Surg.	
  2013;	
  131:1286-­‐1298.	
  

	
  


