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In 1966 at the meeting in Amsterdam 
we presented the operation of Ivmpho- 
venous shunts as a simple procedure to 
relieve Ivmphedema ol the lower extre
mities.'•' In the following scars \arious 
publications reported the results with 
this-operation? ' This paper presents a 
critical analysis ol the late results that 
were obtained in a series ol 53 patients 
with different types ol lymphedema sub
mitted to lymphovenous shunts. A criti
cal evaluation ol the results is carried 
out and the indications for this opera
tion are discussed.

the idea of a surgical lymphovenous 
shunt is to create a lasting drainage ol 
the Ivmph bv means of a surgical anasto
mosis between the cut surface of the 
Ivmph node and the neighbouring vein. 
It is thought that the subcapsulary and 
medullary sinuses of the trarissectcd 
lymph node remain patent draining freely 
the lymph from the afferent vessels thus 
decompressing Ivmph stasis.1 ’ ‘ 4 '

MATERIAL anD MEtHODS

From 1966 to 1972 225 patients with 
.different types ol lymphoedema ol the 
lower extremities have been observed and 
treated. There were 135 patients with 
Primary, 32 with secondary and 5X with 
lymphedema secondary to thrombophle
bitis. In 53 patients a direct anastomosis 

between the Ivmph node and the neigh
bouring vein was treated according io 
I he previously described technique.1 1 
Alter discharge Irom the hospital it was 
possible to obtain a well documented and 
accurate follow up in all patients who 
were operated upon and a 1-3 seats good 
follow up of 40 patients with piimais 
Ivmphedema who were not opcialcd 
upon.

In group 1 of 53 patients who were 
operated upon the lymphovenous shunt 
was pct formed in 29 patients with pri
mary hypoplastic, 9 patients with primal', 
hyperplastic and 15 with secondary lym
phedema (Table I). There wcic 9 men 
and 44 women (Table 2). In 31 cases the 
thigh as well the lower leg were ocdc- 
malous while in 22 cases the lower leg 
only was involved ( table 3). Ihe femoral 
as well as the iliac Ivmph nodes were 
anastomosed to the neighbouring wins 
(Table 4).

in group II of 40 patients with pi i- 
mary Ivmphedema the patients were not 
operated upon cither because they ic- 
fused the surgery or because no suitable 
lymph node lor anastomosis was found 
at lymphography. All patients in this 
group were submitted to thorough clini
cal investigations, definite diagnosis was 
based on lymphangiography.

In all patients of both groups during 
the first years after discharge a thorough
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Tibi I 1l-ate 
/973/.

icsults of /..V’. shunts i /’M6-

l.onphttkmu Ne» ol
pal lent »

P.it ient s Primary hvpoplastic 29
operated upon Pi imary hypcrplasl if 9
and followed Secondary 15
lor 1-7 a ears . . ----- - --- - •

Total 53

Patients
not operated 

upon followed Primary hypoplastic 40
lor 1-3 a cars

Tahi t 2.— IaiIc icoilis of L\’. shunts

Nlinibri «►( pulkt.lt
1 t n.phcdcnia

Piimary hypoplastic 
Primary hyperplastic 
Secondary

lut.il

Men AA'iHnm Total

3 26 29
6 3 9

— 15 15

9 44 53

Tun i 3.—/.,<;<• icsidts 
lion of edema.

of 1 1 '•hunt. <. Localisa-

1 s lliphcdcill.i 1 high .lltd 
loue, kg

1 i IW Cl 
unit

leg Tut .11

Primai a Inpoplastic 12 17 29
Piim.ii A h> pct plastic 4 5 9
Set.»»nd.it a 15 — 15

Total 31 53

1 'Hi i 4 — Late icoths of f.\. shunts. Lymph 
Ihhli s anastomosed lu the win.

Am.
f’i tiii.ii t 
lit po 
pl.lttll

1 t lliphcdcill.i

I’i i.nui \ 
In pct 
pl.mii

Scmiltl.il t

Saphenous 5 6 11
S.iphcn, -4
tent, u al 4 1 I 6
1 einoi al 19 4 3!
lh.it 1 2 — 3
lli.it i
It tit. u al 1 1

*

total 29 9 I' A I

Table 5.—l^te results uf L.V. shunts.

TI mt- t4 
iwlkn* lip

Lvmpbcdcma

Pi imary 
hypo- 

plaxtH'

Primary 
hvpcr- 
plait ic

Secondary Tula)

1 year 29 9 15 53
1-3 years 23 9 4 36
3-5 years 19 5 2 26
>5 years 16 3 2 21

Kraulu

Table 6.—Primary lymphedema. Patients not 
operated upon.

I til kite up Nu ul 
palicnlt Improvr- 

merit
N.. 

chanft-
tArlef K> 
ration

t year 40 11 (28%) 19 10(24%)
2 years 37 8 (22%) 13 16(43%)
3 years 28 7(25%) 10 11 (40*0)

follow up examination was done every 
3-6 months, in the later period every’ 12 
months, always by the same group of 
doctors. The follow up ranged from 1 year 
to 7 years (Tables 5 and 6). At every fol
low up examination, circumfeivnce mea
surements at fixed levels (15 cm below 
the lower margin of patella and 5 cm 
above the ankles and around the loot) 
were done. Both extremities were always 
measured. The patients were also ques
tioned about subsidence of recurrent lym
phangitis and about edema regression, 
disappearance of pain, changes in con
sistency ol its edematous leg, disappear
ance of edema after rest, as well as 
changes in configuration of the extremity. 
The results of operation were classified 
as very good, good, lair, ami bad. 1 he 
result was considered very gtx>d (I) if a 
circumfeivnce decivase of al least 2 cm 
occurred at least al two levels of the op
erated extremity compared to the non op 
crated side, (2) il lymphangitis dkl not 
recur, (3) il the patients dkl no longer 
complain ol pain, (4) if thv movements 
o| the ankle and knee Joints were free
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7,—l.aic <>[ shunts.

puticiils \ I 1 1 » « 1 ( »4 M M | lull H.,,1 r
• •1 I’JIH

Primary hypoplastic 29 — 5 
(17%)

•> 
(7"»)

22 
( 7h" <i )

10 
(34“»)

Primary hyperplastic 9 4
(44.5%)

1 
( 11%)

— 4
(44.5%)

5 
(55"»)

Secondary 15 6
(40%)

3 
(20%)

2 
( 13%)

4
(27“»)

7 i 4 
(73%)

Total 53

and painless, (5) if the edema, if present, 
disappeared readily after rest. The result 
was considered good (I) if a circumfe
rence decrease of at least 2 cm occurred 
at one level of the extremity, (2) if lym
phangitis did not recur, (3) if the edema, 
if present, disappeared readily after rest. 
The result was fair ( I ) il despite the fact 
’hat the circumference of the extremity 
did not change in a remarkable wavs 
bouts of lymphangitis did not reapper, (2) 
if there were no pains, (3) if the edema 
disappeared after rest. To facilitate the 
comparison of the operated cases with 
the non operated, very good, good, and 
fair results were classified together in one 
group as satisfactory. In primary kmph- 
cdeina (he result was considered satisfac
tory when improvement was still present 
al least one year alter operation, in se
condary with the majority of patients 
dying usually within the first year alter 
operation the result was considered sa
tisfactory if stated 6 months alter the 
shunt.

In group II of 40 patients who were 
not operated upon the follow up was 
done every 12 months. The Ivmphedema- 
’ous extremity was measured and the pa
tients were questioned in the same way 
as was done with the patients of group 
I- If at the follow up the circumference 
decrease was at least 2 cm and the sub
jective troubles diminished, improvement 

’ "as recognised, otherwise no change or 
deterioration were marked.

Ri st i ts

The results were different depending 
on the type ol lymphedema lor which the 
operation was done ( fable 8). At least 
one year satisfactory results were ob
tained in 24% ol paticns with primary 
hypoplastic lymphedema, in 5b% of pa
tients with primary hyperplastic, and in 
74% with secondary lymphedema. In pri
mary hyperplastic bmphedema (Table 10) 
one year satisfactory results were observ
ed only in 24% of patients, falling oil to 
17% and 6% in the following years. In

Tvhi.i. X.—Late results <>[ I.V. shunts.

Lv fiiphcil. in j
Smlibvi

<>! p.ilictils 
nfHTutcd upon

A1 hust » ,f.c 
nji su list ai 

tots ICS

Primary In poplust ic 29 7(24%)
Pr imai v hyperplastic 9 5(56"»)
Secondary 15 11 (74%)

Total 53

Tuill 9. — IaiIc results /..I', shunts. Xccumlais 
Ivin phedenut.

foll.iu up S’iiiiiIhi ol 
pjltcnls .line

Sal 1st us lot \ 
results

1 war 15 11 patients (74%
13 wars 4 2 patients ( 18"»
>3 years •> —

The uiui<»ilv ill |Klllcnts ilud l.l malignjik x in ths In si
Near jlti« ojh I.iiion
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TtBi r 10.—ImIc results of L.V. shunts. Follow
up of /-7 years.

rrim«»Y FiUUm up
h mpKrJ< ma

Sjlikfa. lorv 
rr'Ult*

Hypoplastic 1 year 7 patients (24°o)
1-3 years 5 pat ients (17°o )
3-5 years 2 patients (68%)
>5 years 2 pa!ients (6.8° o )

Hyperplastic I year 5 patients (56°o)
1-3 years 5 patients (56°o)
3 5 years 5 patients (56° b )
>5 years 3 patients (33%)

Tabil II.— Primary hypoplastic lymphedema. 
Comparison of patients with surgical L.V. 
shunts with patients not operated upon.

N’»>. </f 
patients

Imprincmml in the 
ojutm.’ <4 follow up

I scar 2 »cars 3 year»

Patients
with LA’ shunt*. 29 / 5 5

(29%) ( 17n<. ) (17%)

Patients not
operated up, m 49 i 1 8 7

(28%) (22«%) (25%)

primary hyperplastic lymphedema (Ta
ble 10) satisfactory results at the end of 
the first year were obtained in 54% (5 pa
tients out of 9) remaining unchanged up 
to 5 years (Table 10). In secondary lymph
edema (Table 9) 74% good results were 
observed in the first year, whereas in the 
second year with only 4 patients out of 
1.5 left alive satisfactory results were last
ing in only two patients.

In group fl of unoperated patients with 
primary hypoplastic lymphedema at the 
end of the first year of follow up impro
vement was observed in 28%. In subse
quent years this fell off to 22% and 25% 
(Table 6).

Dt.H< I SSID's

Good experimental results obtained 12,4 
with the anastomosis of the mesenteric 
lymph node Io the I.V.C, have encouraged 

our group to use this method in humans 
Nevertheless it was not certain whether 
in human the anastomosis would remain 
patent long enough to justify that type o| 
procedure. Although in all dogs similar 
anastomosis of smaller (popliteal or in
guinal) nodes to the neighbouring vein 
occluded after 1-5 months/* the 2 years 
patency after an anastomosis of a much 
bigger mesenteric node to the I.V.C. seem
ed to indicate that in humans the anasto
mosis of the large inguinal or iliac nodes 
to the femoral or iliac vein would stay 
open for long. Besides, since the experi
ments were performed in animals with 
normal circulation a,nd no Ivmphstasis, it 
was felt that in humans with lymphedema 
and Ivmphstasis the condition for a good 
How of lymph through the neoformed 
anastomosis would be much more favor
able. A definite answer whether the lym- 
phovenous shunt performed in humans 
has any practical value can be given only 
after a critical analysis of the late results. 
This paper intends to be an answer to this 
question. At the beginning of our experi
ence the Ivmphovenous shunts were per
formed only in patients with secondary 
lymphedema most often in cases ol in
curable cancer of the uterus. The ojH-ra- 
lion was considered as a palliation to iv- 
licve the pain caused by the longstanding 
lymphostasis. The first results were good 
and in this group of patients we observed 
a remarkable, up to 9 cm, decrease in call 
circumference. Although the majority ol 
these patients died during the first post
operative year, due Io progression of ma
lignancy neither venous thrombosis nor 
pulmonary embolism were observed. It 
was thus felt that this type of operation 
might be indicated In some cases of pH* 
tnnrv lymphedema too. Ax the primary 
lymphedema is the consequence of aplasia 
or hypoplasia of the lymphatics the in* 
dlcntlon for a ImphovvnoUM shunt In these 
patients seemed open tu discussion»
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We have performed the lymphovenous 
shunt in a limited group oi patients with 
primaly lymphedema selecting only 29 

’ cases out of 135 who were admitted dur
ing this time to the department. The fol

lowing criteria were observed and the 
l\mpho\enous shunt was performed for: 
(I) Primary lymphedema of the hyper
plastic type, (2) primary lymphedema 
with recurrent lymphangitis and lympho-
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ptaphic c\ idcncc of obstruction as evi
dentiaed by the appearance of dermal 
backlhnv, collateral circulation or stagna
tion ol contrast medium in dilated lym
phatics up to 24 hours after lympho
graphy.

fifty-five patients submitted to lympho- 
venous shunts were followed up lor 1-7 
years after the operation.

In primary hypoplastic lymphedema 
the results were bad since 24% of one

Very good

At least 2 cm circumference decrease 
at two levels of the leg, no lymphan
gitis
No pains, Irtt movements In the ankle 
sod knee Joints, disappearance of ede
ma after bod reel

Good
At least 2 cm circumference decrease 
st one level of the log. no lymphan
gitis. no pains, disappearance ol edema 
alter rest

T »if
Disappearance ol game, nn lympben- 
gttla, disappearance of edema after 
bed rest

Pig. 4,—Lak results Ml L.V, ahum a. Clueaith n- 
lion <*l fCMlli«».

year improvement is identical with 28% 
ol improvement which was observed in 
the group of similar patients that were 
not operated upon. We have also realised 
that in this group ol young women one 
has to be verv critical with the patients 
assessment ol the result. Cosmetic and 
psychologic reasons make their judge
ment very often not reliable. Very fre
quently these patients recognise impro
vement with no objective reasons lor it.

In primary hyperplastic lymphedema 
the results were good and 54% of stable 
3-5 years lasting improvement should be 
considered as a success. The operation is 
usually performed in growing up adole
scents and sometimes 3-5 years after the 
operation there Is almost no difference 
between both extremities.

In the group of secondary lymphedema 
satisfactory results wciv obtained in 74% 
at the end of 6-12 months follow up- 
Decrease in calf circumference was up to 
7-9 cm and the severe bursting pain dis 
appeared almost totally. Sometimes it 
was nut possible to perform a good lym 
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phu\VlH»UX shunt IxVUllMV III longer III*!- 
(ng 1}mphevlema the lymph node* dis- 
appear or they uiv not suitable lor ana- 
sloiuoxix, Sometimes the progression ol 
the neoplastic Inldlrui l,n made the op
eration impossible.

|'ix>m the beginning ol our experience 
with lx mphovenous shunts ii was obvious 
that lhe assessment ol ivsults would not 
be easy. In eases ol spectacular improve
ment which one sws most olten in pa
tients with secondary lymphedema, a 5-9 
cm decivaxv in circumference makes the 
judgement easy. In primary lymphedema 
with involvement ol only lhe lower leg or 
the kxjt lhe eireumlerenee measurements 
do not always relied lhe result. Accord
ing to our previous investigations with 
lhe waler displacement technique a 21.X) 
ml volume diminution ol the lower ex
tremity corresponds only to a I cm cir
cumference decrease. Il is nol much, but 
judging I rom the opinion ol reliable pa
tients it is enough lo feel a definite dif
ference; relic, from the feeling ol tension, 
disappearance ol bursting pain and im
provement ol the movements of the ankle 
and knee joints. For these reasons a 2 cm 
eireumlerenee decrease was arbitral il\’ 
considered as the least dillcrcncc indi
cating improvement.

lhe other difficulty in assessing the re
sults is the (act that the ‘majority ol pa
tients with primary hyper- and hypopla
stic lymphedema are young si ill grow ing- 
up people. For this reason the evaluation 
ol circumference changes should be made 
only in comparison to the other not ede
matous extremity. In some cases after 
lxmphovenous shunt a strange change of 
configuration of the extremity xvas observ
ed. Sometimes the edema disappeared 
alter the operation only from lhe thigh 
with the calf left unchanged. No expla
nation for this peculiarity lias been found 
so far but this was the reason to measure 
the circumference of tlie operated ex I re
mitv at three levels and the result was 

established good when lhe edema has di 
minished al least al one level.

Analysing lhe unfavourable results and 
sluds Ing especially the curve* on whiJi 
lhe eireumlerenee* ol the operated extre
mities are plotted il seem* that the lai- 
lure is probably due lo closure ol the 
anastomosis. It is dillicult to sax when il 
happens, but il is our impression that 
in lhe majority ol the unfavourable cases 
lhe Ismphovenous shunts cease to lune
lion at the end ol lhe first postoperatisc 
year.

1 hree to live years ol follow up seem 
enough lo get a more clear idea ol lhe 
real value ol the lymphovcnous shunts 
xvhich have been performed in patients 
xxilh lymphedema of the lower extremity 
Il is clear that ibis operation docs nol 
bring as spectacular results as the exci
sional operations in which sometimes the 
reduction in size ol lhe limb is by 75% 
or even more.

The lymphox enous shunts bring in 
many cases ol secondary or primary hx- 
pcrplastic Ivmphcdcma considerable cir
cumference decrease loo and in single 
cases even spectacular or very good re
sults have been obtained. In lhe majority 
ol cases il brings a considerable rclicl ol 
lhe bursting pain xvilh improved or even 
totally free movements of lhe ankle and 
knee joints. It is our feeling that this op
eration is specially indicated in secon
dary lymphedema for palliation and in 
primarx* hyperplastic lymphedema where 
sometimes excellent results can be ob
tained. Lymphovcnous shunt is not indi
cated in primary hypoplastic lymph
edema.

Conclusion and summary

In 53 patients with secondary. primary 
hx poplast ic, and primarx* hyperplaMK 
lymphedema a surgical lymphovcnous. 
shunt was performed to decompress. the 
lymphstasis.
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Tabi e 2.—Comparison of the results with re- 
coronarography and the ultrasonic Doppler 
method. There mtia «^rermr»»! in 34 vein 
grafts. hi 6 cases a difference Htu seen 
between the bloodless findings of the ultra- 
sonic method and the results obtained by 
rccoronarography. The difference was due 
to wrong interpretation of the Doppler sig
nals ana to methodical reasons.

1
Gtoup

1. Occluded

NuinlH-i
vein-

prat 1»

~"Vf......

Apt if. 
n»cnl

9

No aprev- 
mcti 1

3

2. Subtotal 4 3 1
elusion

3. Local stenosis 1 1 _
>50%

4. Local stenosis 4 3 1
<50% 11

— ------- -- — — —
5. Run oil J 2 2 —

..........--....... .... ..........- - — . ---- —— —
6. Patent 17 i 16 1 1

-------- ------ - ----- - — —
11 40 34 6 1

results corresponded with rccoronaro
graphy.

A wrong interpretation was given in so- 
called "borderline” cases with highlv 
slowed-down blood llow and in three 
cases with open central bypass section 
and high turbulence.

In one case the internal mammary ar
tery was interpreted as an open bypass 
to the right coronary artery with aty
pical systolic llow.

On the basis of our experiences further 
technical improvt ’cuts are necessary to 
increase the reliability ol findings obtain
ed with this procedure.

We believe that the ultrasonic Doppler 
technique is a simple procedure without 
an\ risk ol the patients file ami suitable 
ha lollow-up studies.

SuMMARY

These are the results of a series of 49 
patients supplied with an aorto-coronary 
vein bypass. The postoperative follow-up 
studies cover a period of up to 2 years 
The function of the vein bypass was as
sessed by coronary angiography as well 
as bv the ultrasonic Doppler technique. 
The bloodless examination with the ultra
sonic Doppler technique allows the deter
mination of some hemodynamic criteria 
such as the mean flow velocity, the dura
tion of llow and the formal assessment 
of the flow' curve. Reliability of the re
sults obtained by the ultrasonic Doppler 
technique as against coronary angiogra
phy is 85%.
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The lymphovenous shunt between the 
cut surface of the lymph node and the 
neighbouring vein is indicated in: Secon
dary lymphedema and primary hyper
plastic lymphedema. The shunt is not in
dicated in primary hypoplastic lymph
edema.

Satisfactory one year results with a 
Ivmphovenous shunt were obtained in 
74** of the patients operated upon be
cause of secondary lymphedema, in 56?6 
with primary hyperplastic lymphedema 
and in 24°o with primary' hypoplastic 
lymphedema.
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