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A Re-evaluation o f the Importance o f  
the Lymphatic System in the Treatment 
o f Post-mastectomy Lymphoedema

AILEEN Z. GOODENOUGH 
LAETITIA A. H. M. SCHEPERS

SUMMARY

The physiology and pathophysiology of the 
lymphatic system are discussed. Complex 
decongestive physiotherapy is presented as 
an alternative approach to the treatment of 
post-mastectomy lymphoedema. This is seen 
to be an effective method of treatment, but 
good patient compliance (hygienic measures, 
wearing elastic support while working, com­
pression bandaging while at rest and remedial 
exercises), is a prerequisite. This may be 
achieved by intensive patient education.

OPSOMMING

Die fisiologie en patofisiologie van die limfatiese 
sisteem word bespreek. Saamgestelde dekon- 
gestiewe fisioterapie word as ’n alternatiewe 
benadering tot die behandeling van namastek- 
tomie-limfedeem aanbeveel. Dit word beskou 
as ’n doeltreffende metode van behandeling, 
maar die resultate sal alleenlik behoue bly met 
die noue samewerking (higieniese maatreels, 
die dra van ’n rekbare mou gedurende die dag, 
drukverbande gedurende nagrus aanwend en 
oefeninge), van die pasient. Intensiewe op- 
leiding van die pasient is noodsaaklik om goeie 
samewerking te bewerkstellig.

INTRODUCTION
Like many o ther areas o f medicine, the treatm ent of 

breast cancer has changed considerably during the last 
decade. A recent enquiry by the authors directed to 
physiotherapists in N atal, the Transvaal and Zim babwe 
suggests tha t the physiotherapist is not always called 
upon to  play a m ajor role in the post-operative care of 
breast cancer patients. In this regard, it may be argued 
tha t the early post-operative role o f the physiotherapist 
rem ains controversial, possibly due to over-enthusiastic 
exercise with resultant congestion of the tissues in the 
axilla. Surprisingly these enquiries also indicated that 
the greatest problem  currently being experienced by 
such patients relates to  lym phoedem a — that is a  high 
protein oedem a of the arm  on the operated side.

It has been suggested th a t the reason fo r the apparent 
increase in such incidences is that in some centres 
breast cancer patients are selectively being given the
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option  of lum p removal only. This is then followed by 
high doses of radiation to  the axilla. Excessive fibrosis 
and scarring from these high radiation doses are thought 
possibly to  contribute to the m ore frequent occurrence 
of lym phoedem a. Further studies will be needed to 
evaluate this hypothesis m ore fully.

R e p o r ts  on th e  in c id en ce  o f p o s t-m a s te c to m y  
lym phoedem a in the U .S.A. vary from  6,7% to 62,5% ' 
It has never been explained why some mastectomy* 
patients develop lym phoedem a while others do not. 
Som e may go for several years w ithout lym phoedem a, 
only to develop massive oedem a later for no apparen t 
reason. It has been suggested tha t multiple factors such 
as radiation  therapy, infection, delayed w ound healing, 
surgical ablation of lymphatic nodes and vessels, fibrosis 
from  rad iation  o r chronic oedem a, throm bophlebitis, 
o r inadequate regeneration o f lym phatic vessels are 
possible etiological factors.2

The purpose o f this article is, firstly, to  take a fresh 
lo o k  a t th e  p h y sio logy  o f the ly m p h a tic  system . 
Secondly, it highlights the concept of complex decon­
gestive physiotherapy, as described by Foldi, Foldi & 
W eissleder,3 as a worthwhile alternative m ethod of 
treatm ent. It is the au thors’ view that this approach 
deserves consideration, in spite of the fact that it requires
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extensive patien t education and a high level o f patient 
compliance.

p h y s i o l o g y  

1. Normal Lymph Dynamics
G uyton4 defines lym ph as interstitial fluid that flows 

into the lymphatic system. The lymphatic system consists 
of pre-lym phatic channels in the interstitium , lymph 
capillaries, lym ph collectors, lymph nodes and lymph 
trunks. They have valves along their larger vessels 
(collectors) up to the point where they em pty into the 
circulation. The lym phatics also have m inute “flap” 
valves that open into the in terio r o f the lym phatic 
capillaries at their very tips. This means tha t substances 
of high m olecular weight, such as p roteins, can pass 
alm ost unim peded into the lym phatic capillaries via the 
flap valves. F urtherm ore,there is no o ther route besides 
the lym phatics through which excess proteins can return 
to the circulatory system .4 

A An increase in interstitial fluid protein increases the 
^tissue colloid osm otic pressure which d isturbs norm al 

capillary dynamics. Therefore, the m ost im portan t func­
tion of the lym phatics, is to control the protein  concen­
tration in the interstitial fluid (Fig. 1).
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S T A R L IN G S  EXCHANGE. HYPOTHESIS

The rate o f lym ph flow is determ ined by:4
(i) Interstitial fluid pressure

If the in terstitial fluid pressure rises above its 
norm al level it results in an increase in the flow of 
interstitial fluid into the lym phatic capillaries and 
consequently increases the rate o f lym ph flow. 
Factors, besides the obstruction to  the lymph system 
itself, which tend to increase the interstitial pressure 
and therefore the rate o f lym ph flow, are elevated 
capillary  pressure, decrease in plasm a colloid 
osmotic pressure, increase in interstitial fluid protein

and an increase in the perm eability of the capil­
laries. This last point is im portan t in selecting 
trea tm en t techniques so as not to  contribu te  to 
further tissue congestion.

(ii) The lym phatic pum p
C om pression of a lym ph vessel o r capillary from  
any source squeezes lymph forward along the lymph 
channels to the next valve in a pum p-like manner. 
(A section of lym ph channel from  one valve to the 
next is called a  lym phangion.) This pressure can be 
from  the contraction of the sm ooth muscles in the 
walls o f the lym phatics, o r from  external sources. 
These external pressures are the contraction  of 
muscles, movem ent of body parts, arterial pulsa­
tions, breathing m ovem ents and the compression 
of tissue by objects outside the body; for exam ple, 
gentle massage. The increase in lym ph flow can be 
as much as 5 to 15-fold during exercise.4 This is 
obviously an im portan t factor in exercise-induced 
overloading.

2. Oedema from Abnormal Capillary Dynamics4
The cause of extracellular fluid oedem a are:

(i) Increased capillary pressure causing an increase in 
the filtration of fluid through capillaries.

(ii) A decrease in plasm a protein  causing a decrease in 
the plasm a colloid osm otic pressure and therefore 
a  failure to  retain fluid in the capillaries.

(iii) Lym phatic obstruction  resulting in an increase in 
in terstitial protein  which increases the osmosis of 
the fluid out o f the capillaries.

(iv) An increase in capillary perm eability resulting in 
the leakage of excess fluid protein  into the tissue 
spaces. This is the main reason for avoiding inflam ­
m atory  processes in a congested limb.
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3. Response of Tissues to Secondary Lymphoedema 
after Mastectomy

Lym phatic drainage into the axilla is partially or 
totally  disrupted by surgery or subsequent radiation. 
Som e women have cephalic lym ph channels tha t drain 
into supra clavicular nodes.5 This can com pensate for 
the lym phatic em barrassm ent and may be one of the 
reasons why these women do not develop any oedem a 
o f the arm. R egeneration is only possible if fibrosis 
does not mechanically and nutritionally limit new lym­
phatic form ation. P rem ature drastic exercising, high 
doses o f radiation  and infection all play a role in 
exacerbating fibro-sclerotic changes in the tissues.
Foldi and Foldi5 state tha t before severe lym phatic 
obstruction  develops certain com pensatory mechanisms 
take place w ithin the lym phatic system itself.

(i) Increase in volum e-tim e ratio  o f collateral lymph 
vessels. In o ther words, the lymph transport capa­
city of the non-obstructed vessels increases.

(ii) The form ation of anastom oses with nearby lymph 
vessels approxim ately three days after the lymph 
system  is overloaded (lym pho-lym phatic anas­
tomoses).
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(iii) The creation of lym pho-venous anastom oses with 
adjacent vessels.

(iv) The form ation  of longer pre-lym phatic channels.
(v) E x tra  lym ph-vascular plasm a protein mastering. 

M onocytes migrate from  the capillaries into the 
lym phoedematous area. Here the monocytes change 
to  becom e m acrophages which attack  the accum u­
lating proteins thereby decreasing the lym phatic 
load. The m acrophages release proteolytic enzymes 
which divide the proteins into am ino-acids which 
are soluble and thus taken up by the blood circula­
tion. This, however, only produces a m arginal 
reduction o f the oedema.

W hen these com pensatory mechanisms fail more pro­
tein  will steadily collect in the tissue spaces, increasing 
the colloid osm otic pressure. A protein-rich oedem a 
thus form s, which is described as the first stage of 
lym phoedem a. Three stages of this condition have been 
classified.3
Stage 1: reversible lym phatic oedema which is a soft, 

pitting oedema.
Stage 2: spontaneously irreversible lym phatic oedema: 

w hen this stage is reached, the oedem a can no 
longer be indented, fibrosis and sclerosis have 
taken place. The condition of the tissue deteri­
orates if left untreated. C hronic infection of 
the arm  tissue com pounds this problem , thus 
creating a vicious cycle leading to the third 
stage.

Stage 3: Lym phostatic Elephantiasis — swelling of limb 
in gross proportions. A possible com plication 
of this stage is lym phangiosarcom a.

It is obvious tha t in the light o f tissue physiology no 
swelling is meaningless and everything possible m ust be 
done to treat even the mildest degree of oedema.

COMPLEX DECONGESTIVE PHYSIOTHERAPY3

The aim of treatm ent is to restore the balance between 
lym phatic protein  load and lym ph vascular transport 
capacity, i.e. to restore the protein content o f interstitial 
fluid to  norm al. This goal is achieved by helping the 
lym phatic system to remove the excess plasm a proteins 
from  the tissues using its own mechanics.

Treatm ent consists of four com ponents, all considered 
to  be of equal im portance.

1. Personal Hygiene
Stric t m easures to lim it inflam m atory  processes 

causing increased blood capillary perm eability are vital. 
If  contracted , any fungal or inflam m atory condition 
m ust be vigorously com batted by the doctor concerned. 
This prevents overloading of the already disrupted 
lym phatic system.

2. Manual lymph drainage
This consists o f a gentle massage technique whereby

lym ph is removed from  the congested tissue.
The body has four lym phatic drainage quadran ts, two
axillary and two in the groin. The four trunk  quadrants

7

I. C e p h a l ic  c h a n n e l  w h e n  p r e s e n t  
Z  S U P R A  C LA V IC U LA R  NODE 
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are separated by “lym phatic w ater-sheds” (Figure 2). 
There are some overbridging lym phatics in the upper 
quadran ts which drain lym ph into the axillary nodes 
on the opposite side. There are also connections between 
the lower quadran ts and between the upper and lower 
quadran ts on the same side. In m ost patients, post­
m astectom y lym phoedem a includes the arm  and the 
upper trunk  according to  the lym phatic drainage quad­
rant on the same side.

The first step in m anual drainage is to  stim ulate 
lym phokinetic activity in the norm al lym phatics of the 
healthy surrounding quadrants. This prepares them to 
cope w ith the increased load. It has been show n that 
lym phagions increase their ou tpu t if subjected to mildi 
m echanical stim uli.6 These dilated lym phatics will now 
start to drain the congested quad ran t across the lym­
phatic watershed. This may take several treatm ents to 
establish.

The second step consists of gently pushing oedema 
fluid from  the lym phostatic side across the watershed 
to  the dilated healthy channels on the norm al side. The 
upper arm  can be emptied once the congested proxim al 
part of the upper quadran t is free o f oedema. Treatm ent 
of the forearm  comes later and eventually includes the 
hand.

3. Bandaging
From  the start o f treatm ent bandages are applied to  

the lym phoedem atous limb im mediately after massage. 
One of the first pathological consequences of lym ph­
oedem a is the destruction of elastic fibres.
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The reduction of skin connective tissue elasticity com ­
pounds the d rop  in tissue pressure brought about by 
the fluid reducing massage. C onsequently, the oedem a 
fluid would sim ply re-accum ulate unless supplem ented 
by bandaging. Bandages also assist lym ph flow by 
increasing tissue pressure.

4. Exercises
Exercises enable the muscle and jo in t pum ps to exert 

their lympho-kinetic effect. There are im portant criteria5 
to consider when w orking ou t a rem edial exercise 
program m e. The bandages must be w orn during exer­
cise. The exercises themselves m ust not be vigorous, 
cause excessive muscle fatigue or dem and too  much 
energy. These factors will increase the level of waste 
products and therefore the lym phatic load. H ydro­
therapy is ideal because the hydrostatic pressure assists 
the tissue pressure. However, the w ater tem perature 
must be carefully m onitored to  avoid vasodilation. 
Exercises m ust be com fortable and painfree and should 
not include sudden or ripping movem ents tha t could 
damage fragile, recovering tissue.

At the end of the treatm ent, when swelling is elimi­
nated, an elastic support m ust be prescribed and made 
to m easure. It m ust be as strong as can be tolerated by 
the patient.

It is of interest to  note th a t Foldi and his w orkers3 
do not advocate the use of diuretics. This method 
leaves the stagnating  plasm a proteins in the tissue and 
will accelerate tissue hardening. They also have reserva­
tions about using pneum atic pum p devices via inflatable 
cuffs (Jobst, Lymphapress etc). Their reasoning is based 
on the fact tha t it has been shown that the volume 
reduction is b rought abou t by the re-absorption  of 
w ater only. This means tha t the concentration  o f stag­
nating proteins in the interstitium  increases. Once again 
this accelerates the fibro-sclerotic hardening of the 
tissues. Only approxim ately 20 per cent o f their patients 
have pneum atic devices integrated into  their complex 
decongestive treatm ent. This is done in order to replace 
some of the m asseur’s w ork. They also found that 
drug-induced stim ulation  of extra-lym ph-vascular p ro ­
tein m astering (tissue proteolysis) is effective, but much 
slower than physiotherapy.3

PATIENT EDUCATION

A clear understanding by the patient of w hat is 
expected of her is critical to the success o f this approach. 
The overall concept is to avoid excessive use of the 
arm , constrictive clothing, local or generalised heating 
and traum a.

H ousehold advice5 should include taking ex tra  care 
with sharp  kitchen utensils or sewing pins to avoid 
piercing the skin. She should avoid washing dishes in 
w ater th a t is too  hot or use gloves, and should always 
use potholders to  take dishes from  the oven or stove. It 
is better to  avoid washing windows or carrying heavy 
parcels or bags w ith the affected arm . E xtra  care is 
necessary when ironing to  avoid burns and for this

reason cigarettes are best held by the unaffected hand. 
A tight wrist w atch should no t be w orn on the affected 
arm  and all housew ork should be done whilst wearing 
the prescribed glove stocking.

The patien t’s bra straps should never cut into her 
shoulders nor should the bra  itself be too  tight around 
the thorax . A lightweight prothesis also assists w ith this 
factor. D ress sleeves should be kept loose. Skin care 
incorporates careful m anicures to avoid puncturing the 
skin; careful selection of cosm etics th a t are not too 
harsh for the skin; no suntanning or saunas and no 
“kneading” massage to the arm .

O ther precautions include: suitable protective clothing 
while gardening, avoiding scratches and bites from 
pets, not letting the affected area be exposed to  the 
heat of a hair dryer and preventive measures against 
insect bites. Sport should be o f such a nature as to 
avoid over-exertion or potential injuries. Gentle con­
trolled swimming is best.

M edical care should include: never using the B.P. 
cuff on the affected side or giving in travenous or 
intram uscular injections on that side; never taking blood 
from  th a t arm  or give acupuncture to  it.

G ood weight contro l with salt restriction, daily exer­
cises in the prescribed sleeves and elevation of the limb 
at rest, all assist in m aintain ing the effect of the trea t­
ment.

Extensive patient education, as a prophylactic m ea­
sure, should be given to  all post m astectom y/post 
radiation  patients. Emphasis should be placed on the 
need to  consult a docto r for any infection or visible 
change in the affected arm . Early treatm ent o f swelling 
will prevent a chronic condition from forming. However, 
chronic conditions also respond well to  treatm ent, even 
in Stage 3.

CONCLUSION

By m axim um  utilisation of healthy and newly formed 
lym phatics, lym phoedem a can be treated successfully. 
C om plex decongestive physiotherapy norm alises inter­
stitial protein loads by increasing the transport capacity 
of the lym ph vascular system. This volume reduction 
can  be conserved by good patien t com pliance, th a t is 
by strict hygiene control, wearing of elastic sleeves and 
comprehensive bandaging during bed rest.

The im portance of the lym phatic system in treating 
tissue congestion has, in the au th o rs’ view been a 
neglected area in physiotherapy.

Footnote
Video recordings on the subject are available in 

English from  Beiersdorf AG, H am burg, Germany. 
These are:

1. ‘Lym phoedem a’, order num ber LY101, 25 minutes, 
V .H.S. o r Beta-U-matic.

2. ‘C o m p le x  D e c o n g e s tiv e  P h y s io th e ra p y  fo r  
L ym phoedem a’, order num ber LY102, 20 minutes, 
V .H.S. or Beta-U-matic.
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Research Guidelines: A Handbook for Therapists

by Cecily J. Partridge and Rosem ary E. Barnitt

London: W illiam H einem ann M edical Books, 1986

This reviewer has been waiting a long time for a book 
like this. Research Guidelines is w ritten by a physio­
therap ist and an occupational therapist for therapists 
who wish to become involved in research, bu t do not 
know  how to begin. In a clear, logical fashion the 
whole process o f organising a research project is set 
out.

The first chap ter describes the complete research 
process, while the chapters following elaborate on the 
individual areas viz. developing ideas, literature search, 
research design, organisation  of the project, ethics, 
m ethods o f da ta  collection, etc. T hroughou t the book 
exam ples o f research projects in physiotherapy and I 
occupational therapy are used to  illustrate the various 
facets o f the process. The final chapters describe how 
to write the research report and how to evaluate pub­
lished reports.

Some of the chapters include short reference lists. 
T here is an excellent glossary o f the m ost com m on 
term s used in research projects. A very useful biblio­
graphy is also included.

R esearch Guidelines is a small book with a great deal 
o f pertinent inform ation. It reads very easily. It is 
enlightening w ithout being condescending. This book 
should be found on the library shelves o f all physio­
therapy schools as well as on the shelves o f any therapist 
rem otely interested in “research”.

L. Davids

Better Breathing

by Z. Henryk H rehorow

Winslow: W inslow Press, 1984

This short book is w ritten prim arily for the patient who 
experiences breath ing difficulties as a result o f chronic 
airway obstruction . The first edition was published in 
1968. The new edition has been considerably revised.

The tex t has been very clearly set ou t with excellent 
pho tographs and diagram s. The language is simple and 
will be easily understood by the laym an. The main 
concentration  is on diaphragm atic breathing. The chap­
ters cover — how and why we breathe, how to practice 
d iap h rag m atic  b rea th ing , re lax a tio n , posture , over­
com ing breathlessness, cough and expectoration  and 
exercises.

It would be useful to  keep a copy of this book in the 
physio therapy departm ent for perusal by the chronic 
chest patient.

M. Farquharson
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