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ABSTRACT. In an attempt to obtain information about 

the efficacy of arm ele,·ation on the reduction of 

lymphoedema following mastectomy, a study on 33 

patients was carried out in which both the control, 

contralateral and lymphoedematous arms were ele,•ated 

for periods of 1 and S h. There were statisticalJy 

significant (p < 0·05) reductions in the volumes of the 

control and lymphoedematous arms after I and S h of 

ele,•ation. After I h of elevation, significantly more fluid 

was removed from the control arm (2.7%) than the 

lymphoedematous one (1.3%). At S h there was no 

significant difference in the rnlume offtuid removed from 

the control arm (3.3%) compared with the lymphoede­

matous one (3.J %). 

Key ,rnrds: lymphoedema, elevation, lympho-stimulatory, 
post-mastectomy rchabilitation. 

There are three forms of lymph vascular insufficiency. 

These have been well described by Földi (6, 7). The 

fom1 of lymphatic insufficiency that we are dealing 

with in this study is a mechanical one whereby the 

lymphatic transport capacity of the arm has been 

reduced as a result of a removal ofa number of axillary 

lymphatic vcssels and their corresponding nodcs. 
A )arge anatomical variation in the location and 

number of lymph nodes and lymph vessels draining 

the ann have been reported by anatomists (11). 

There have been a number of rcports dcaling with 

elevation as a treatment for lymphocdcma. Stillwell 
( 16) suggested an arm support board, while Foley (5)

used an am1 stand. Wright, cited in Clodius (4), stated

that the arm should not be elevated in lateral abduc­

tion since thc axillary vcin (or artcry) could be 

obstructed. Elevation periods of less !han I h do not

produce any measurable reduction in the arm ( 13).

Mortimer (13) does not advocate elevation unlcss it is

complemented by subsequent externa) support. Swed­

borg (I 8) used elevation in combination with exercises,

massage and externa) support. All therapies for the 

lymphoedematous arm should and must be directed 

towards the re-establishment of normal lymphatic 

transport capacity (9). Elevation alone cannot be 

cxpccted to achieve this. 

The aim of this study was to obtain information 

about thc cfficacy of I and 5 h of elevation alonc on the 
reduction ofthe volume ofthe lymphoedematous arm. 

METHODS 

Patielll details 

The patients included in this study were those who attended 
the Red Cross Hospital, Stockholm for medical rehabili­
tation consultation or treatment for post-mastectomy lym­
phoedema. For the study 33 patients wcre sclected in which: 
The mastectomy was of a modified-radical type; the lym­
phoedema was unilateral, since all comparisons have to be 
made with the contra-lateral arm as the control arm; the 
volume of the lymphoedematous arm was at least 110% of 
the volumc of the control arm; the patient must have 
indicated or complained about pain, heaviness, tension, 
bursting pains or of the swelling or unaesthetic appearance of 
the arm. 

Exclution criteria applied were: Indication of metastases; 
existing infection, infection <luring the 3 prcccding months or 
physiotherapy in the 3 preceding months involving the 
lymphoedematous arm; functional impairment, swelling, 
skin disorders or othcr problems in the contralateral control 
ann. 

The mean agc of the patients en te red into the study was 71 
years ranging from 43 to 87 ycars. Eighteen had a right-sided 
mastectomy and 15 a lcft-sided one. The mean swelling 
volumc of thc lymphoedematous arm was 128% with a rangc 
between 110 and 160%. Twenty-four patients had rcccivcd 
radiotherapy, 4 cytostatic drugs and 3 hormone trcatmcnt. 

The mcan duration of lymphoedema was 2.7 years with a 
median lime of 4 years. 

i\1eas11re111e111 tech11iq11e 

Each patient was admittcd to thc hospital for a total period of 
5 h, beginning at 9.00 a. m. All patients had both arm volumes 
measured by plethysmography, described elsewhere by 
Swedborg (17, 18). The contralateral arm was always uscd as 
the control. Following the initial measurements with thc 
patient lying supine in bed, both arms were supported and 
fixcd al a comfortable elevation of80 ° and at an abduction of 
25° (Fig. I). Further plethysmographic mcasurements were 
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Fig. I. Position of elevation. 

made at I and 5 h. Paired Student's /·tests were performed on 
the results of the volume measurements to ascertain the 
significance of changes of the arms from O or no change and 
to compare the volume reductions of the control and 
lymphoedematous arms after I and 5 h of elevation. 

RESULTS 

Elevation of the lymphoedematous arm (Fig. 2) for a 

period of I h resulted in an average reduction in 
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lymphoedematous arm volume of 1.3 ± 0.04% 

(p < 0.05) compared to the initial value. Elevation for 

5 h gave an average reduction in lymphoedematous 

ann volume of 3. I ±0.07% (p < 0.05) compared to the 

initial value. The range of the change in arm volume 

was from a maximum of 7.8% decrease to a 3.8% 

increase. Elevation of the control arm for a period of I 

h resulted in an average reduction in arm volume of 

2.7±0.04% (p<0.05) compared to tbe initial value. 
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Fig. 2. Mean pcrccntage reductions (±standard errors) in the volume of thc lymphocdematous and eon tro I arms aflcr I and 5 
hours of elevation. 
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The volume reduction in the control arm was also 

significantly greater (p < 0.05) than that of the lym­

phoedematous arm after I h of elevation. After 5 h of 

elevation the average reduetion of the eontrol am1 was 

3.3 ±0.034% (p < 0.05) eompared to the initial value. 

After 5 h of elevation the volume reduction of tbe 

eontrol arm was not sigrrificantly different from tbe 

volume reduetion of the lymphoedematous arm. 

DISCUSSION 

The results from this study show that the reduction in 

the volume of the lymphoedematous arm is signifi­

cantly less than the reduction of the control arm at I h 

and not significantly different from !hal of the control 

arm at 5 h. 

The volume offluid removed from the arms is made 

up of three components: (i) the venous blood, which in 

both am1s is removcd rapidly within the first minutes, 

(i1) the free fluid of the interstitial spaees which also 

will easily be removcd from the tissues via thc 

lymphatics, and (iii) the fluid held in the interstitial 

spaces by virtue of abnormally accumulated proteins, 

which will be osmotieally held (2). 

An imporlanl question is what the elevation can do 

lo reduce the lymphoedema? 

Elevation decreases the hydrostatic pressure gra­

dient from the blood vascular system 10 the tissues. 

This reduees the outflow of proteins and fluids from 

the vascular system. Also since the hydrostatie pres­

sure gradient inereases along the lymph trunks flow 

direetion, the effeel of elevation may also eneourage an 

incrcased lymph flow. This may oceur if there is 

funetional and/or anatomical insufficiency of the 

lymph vcssels. There are two mechanisms of lymphatic 

pumping. These are governed by extrinsic and intrinsic 

faetors, deseribed by Benoit el al. (I). McHale (12), 

and Johnston ( I 0). I f the elevation is passivc, as in our 

study, one cannot expect any benefieial effects on thc 

extrinsic mechanisms such as skcletal muscle activity. 

The elevation may have a minimal cffcct on the 

intrinsic pump since it would reduced feeding of the 

collecting lymphatics from the initial lymphatics ( 12). 

However, there are still the reverse hydrostatie pres­

sure gradients which may contribute lo the lymphatic 

filling. Logically, elevation would seem to be more 

effective than continuous prcssure over areas of 

collecting lymphatics which may causc their collapse 

and totally restrict their function (2). An cxample of 

this would be bandaging which has been applied at 

pressures in excess of 60 mm Hg (2). 
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Why then docs elevation alone not prove lo be a 

very effectivc trcatment of lymphoedcma? 

One possibility is that the oedemas studied were not 

true "phase I" even though they pitted. Secondly, and 

perhaps more likely, thcre must be some attcmpt lo 

stimulale the lymphatic system, not only to help it 

drain but also 10 help it fil! and lo help it increase the 

lymphatic transport capacity (14). 

To achicve this we need to apply lympho-stimula­

lory techniques such as complex dccongestive therapy 

(3, 9) and others techniques (15, 18-21). 

Co11cl11sio11 

The effect of I and 5 h of elevation alonc on the 

reduction of the volume of the lymphoedematous arm 

is limited to 1-3%. 
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