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Abstract 

Background Vascular surgery of the inguinal area can be complicated by persistent lymphatic fistulas. Rapid and 
effective treatment is essential to prevent infection, sepsis, bleeding, and possible leg amputation. Current data on 
irradiation of lymphatic fistulas lack recommendation on the appropriate individual and total dose, the time of irradia‑
tion, and the target volume. Presumably, a dose of 0.3–0.5 to 1–12 Gy should be sufficient for the purpose. Currently, 
radiotherapy is a “can” recommendation, with a level 4 low evidence and a grade C recommendation, according 
to the DEGRO S2 guidelines. As part of a pilot study, we analyzed the impact and limitations of low‑dose radiation 
therapy in the treatment of inguinal lymphatic fistulas.

Patients and methods As a part of an internal quality control project, patients with lymphatic fistulas irradiated in 
the groin area after vascular surgery for arterial occlusive disease (AOD) III‑IV, repair of pseudo aneurysm or lymph 
node dissection due to melanoma were selected, and an exploratory analysis on retrospectively collected data 
performed.

Results Twelve patients (10 males and 2 females) aged 62.83 ± 12.14 years underwent open vascular reconstruc‑
tion for stage II (n = 2), III (n = 1), and IV (n = 7) arterial occlusive disease (AOD), lymph node dissection for melanoma 
(n = 1) or repair of a pseudoaneurysm (n = 1). Surgical vascular access was obtained through the groin and was asso‑
ciated with a persistent lymphatic fistula, secreting more than 50 ml/day. Patients were irradiated five times a week 
up to a maximum of 10 fractions for the duration of the radiation period. Fraction of 0.4 Gy was applied in the first 7 
cases, while 5 patients were treated with a de‑escalating dose of 0.3 Gy. There was a resolution of the lymphatic fistula 
in every patient without higher grade complications.

Conclusion Low‑dose irradiation of the groin is a treatment option for persistent lymphatic fistula after inguinal 
vascular surgery.
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Introduction
Lymphatic fistula is defined as a connection between a 
lymphatic vessel and the skin, resulting in a persistent 
leakage [1, 2]. It occurs in 5–10% of vascular proce-
dures in the groin area [1, 3–7], due to the close ana-
tomical relationship between lymph nodes and vessels 
[8].

Technically challenging lymph node dissection can lead 
to persistent injury of the lymphatic vessels, resulting in a 
lymphatic fistula, especially in case of revisions and reop-
erations. Persistent lymphatic leak can promote bacterial 
contamination of the wound, leading to bacteraemia and 
sepsis [8]. Bleeding and haemorrhagic shock have been 
reported after these cases [8]. Hypoperfusion of the area 
can affect wound healing, with peripheral necrosis and 
the potential for limb amputation.

Lymphatic fistula is usually diagnosed on postopera-
tive day 7, in the presence of lymphatic drainage above 
50 millilitres per day. Management includes either a con-
servative or surgical approach [2]. Most cases resolve 
with the former, leaving surgery for infected cases, very 
large amounts of lymphatic drainage, or when con-
servative treatment fails. Surgical interventions include 
peripheral lymphatic ligation and vascularized muscle 
flaps [5].

Bed rest with negative pressure dressing and doxycy-
cline administration are the conservative treatment of 
choice [2, 3]. Radiotherapy has been reported in the lit-
erature as a promising additional treatment [4, 5, 9, 10]. 
Low-dose irradiation of the groin is a very effective and 
safe option, it is well tolerated by the patient [7, 11] and it 
has a reported success rate between 67 and 100%. How-
ever, as data are scarce, optimal fractionation, dose, tim-
ing, and target volume definition remain uncertain.

In this pilot study, we describe our institutional experi-
ence of treating lymphatic fistulas after vascular surgery 
in the inguinal area with low-dose irradiation.

Patients and methods
Patient selection
This retrospective study identified patients who under-
went radiotherapy in the University Hospital Düsseldorf 
for a lymphatic inguinal fistula between 01/2010 and 
06/2022. The Ethical Board of the Heinrich-Heine-Uni-
versity Düsseldorf approved the study (#2022–2079), 
which was conducted in accordance with the Declara-
tion of Helsinki and its later amendments. The decision 
for radiotherapy was determined by a multidisciplinary 
board composed of representatives from surgery, radio-
therapy, and radiology. The target goal was to provide 
prompt radiotherapy within 72 h after diagnostic confir-
mation of lymphatic fistula.

Treatment
Each patient underwent a simulation CT scan with a 
3 mm slice thickness for planning the applied radiation 
dose. The clinical target volume included the drainage 
channel and the surrounding CT-morphologically vis-
ible tissue alterations with a 2 cm safety margin, which 
was anatomically adapted. The planning target volume 
(PTV) had a 6–7 mm safety margin on the clinical tar-
get volume (CTV).

Irradiation was planned to a total dose of 3–4  Gy 
using a single dose of 0.3 or 0.4 Gy, via IMAT (Intensity 
Modulated Arc Therapy) and MV (MegaVolt) photons.

The fistula was clinically monitored daily. The irra-
diation was terminated once the lymphatic drainage 
subsided.

Follow‑up
As part of our routine protocol, each patient underwent 
regular interdisciplinary follow-up appointments. This 
included a medical examination of the fistula, an assess-
ment of radiotherapy-related adverse effects and checks 
for wound healing. Similarly to oncological radiother-
apy treatments, side-effects were classified according 
to Common Terminology Criteria for Adverse Events 
(CTCAE) version 4.

Patients who were unable to attend their scheduled 
follow-up appointments were assessed via telemedicine.

Results
Twelve patients, 10 males and 2 females with a mean 
age of 62.83 ± 12.14  years were eligible for inclusion 
in this investigational study. Patients underwent sur-
gery in the groin for stage II (n = 2), III (n = 1), or IV 
(n = 7) arterial occlusive disease (AOD), lymph node 
dissection secondary to melanoma (n = 1) and repair of 
a pseudo aneurysm (n = 1). Patients’ characteristics are 
shown in Table  1. They all developed a lymphatic fis-
tula within 7 days from their original operation, with a 
median volume of secretion of 200 ml/day. On average, 
each patient was irradiated with 6 (range 2–10) frac-
tions per day before successful closure.

A single dose of 0.4 Gy per day was used in 7 patients, 
while 5 patients received a single dose of 0.3 Gy per day, 
five times a week. The mean planned target volume of 
radiation corresponded to 585  cm3. Obliteration of all 
lymphatic vessels occurred after a median cumulative 
dose of 1.2 Gy.

The closure of the lymphatic fistula occurred in every 
patient within the irradiation series, on average after 
5.1  days. Acute and late radiogenic side-effects were 
not detected in any of the patients.



Page 3 of 9Jazmati et al. European Journal of Medical Research           (2023) 28:70  

Ta
bl

e 
1 

Pa
tie

nt
 c

ha
ra

ct
er

is
tic

s, 
ra

di
at

io
n 

th
er

ap
y,

 o
ut

co
m

e 
an

d 
to

xi
ci

ty

N
r

A
ge

Se
x

Pr
oc

ed
ur

e
Co

m
or

bi
di

ty
Be

am
 e

ne
rg

y 
&

 p
la

nn
in

g 
m

et
ho

d

N
um

be
r 

of
 

fr
ac

tio
ns

Fr
ac

tio
n 

do
se

 
(G

y)

To
ta

l P
TV

 
vo

lu
m

e 
 (c

m
3 )

To
ta

l R
T

do
se

 (G
y)

Re
sp

on
se

Tr
ea

tm
en

t‑
re

la
te

d 
si

de
 

eff
ec

ts

1
69

Fe
m

al
e

Va
sc

ul
ar

 b
yp

ss
 g

ra
ft

in
g

A
O

D
 s

ta
ge

 IV
H

TN
ni

co
tin

e 
ab

us
e

6 
M

V
IM

AT
8

0.
3

39
3

2.
4

N
o 

ly
m

ph
 fi

st
ul

a 
af

te
r R

T
N

o

2
69

M
al

e
Va

sc
ul

ar
 b

yp
ss

 g
ra

ft
in

g
A

O
D

 s
ta

ge
 IV

,O
PD

al
co

ho
l a

bu
se

C
A

D
de

pr
es

si
on

6 
M

V
IM

AT
5

0.
3

41
7

1.
5

N
o 

ly
m

ph
 fi

st
ul

a 
af

te
r R

T
N

o

3
77

M
al

e
Va

sc
ul

ar
 b

yp
ss

 g
ra

ft
in

g
A

O
D

 s
ta

ge
 IV

N
ID

D
M

, H
TN

C
A

D

6 
/ 

15
 M

V
3D

‑C
RT

 
5

0.
4

71
4

2
N

o 
ly

m
ph

 fi
st

ul
a 

af
te

r R
T

N
o

4
80

M
al

e
Va

sc
ul

ar
 b

yp
ss

 g
ra

ft
in

g
A

O
D

 s
ta

ge
 II

b 
on

 b
ot

h 
si

de
s

3‑
ve

ss
el

 C
H

D
le

ft
 v

en
tr

ic
ul

ar
 fa

ilu
re

 h
yp

er
‑

lip
id

em
ia

hy
pe

ru
ric

em
ia

6 
M

V
IM

AT
2

0.
4

44
3

0.
8

N
o 

ly
m

ph
 fi

st
ul

a 
af

te
r R

T
N

o

5
63

M
al

e
Va

sc
ul

ar
 b

yp
ss

 g
ra

ft
in

g
A

O
D

 s
ta

ge
 II

a 
le

ft
 s

id
e

st
at

us
 p

os
t S

TE
M

I o
f t

he
 fr

on
t 

ca
rd

ia
c 

w
al

l
hy

pe
rt

en
si

on
st

at
us

 p
os

t e
so

ph
ag

ea
l 

ca
rc

in
om

a
ni

co
tin

e 
ab

us
e 

(7
0 

PY
)

iro
n 

de
fic

ie
nc

y 
an

em
ia

6 
M

V
IM

AT
10

0.
3

68
3

3
N

o 
ly

m
ph

 fi
st

ul
a 

af
te

r R
T

N
o

6
61

M
al

e
Va

sc
ul

ar
 b

yp
ss

 g
ra

ft
in

g
A

O
D

 s
ta

ge
 II

I l
ef

t
he

te
ro

zy
go

us
 fa

ct
or

 V
 L

ei
de

n 
m

ut
at

io
n,

BA
 S

ic
ca

, m
yo

pi
a

6 
M

V
IM

AT
2

0.
4

62
7

0.
8

N
o 

ly
m

ph
 fi

st
ul

a 
af

te
r R

T
N

o

7
77

M
al

e
Va

sc
ul

ar
 b

yp
ss

 g
ra

ft
in

g
A

O
D

 s
ta

ge
 IV

 le
ft

3‑
ve

ss
el

 C
H

D
N

ID
D

M
, o

be
si

ty
ch

ro
ni

c 
bi

la
te

ra
l v

en
ou

s 
in

su
f‑

fic
ie

nc
y,

 H
ac

h 
st

ag
e 

IV
, A

F

6 
M

V
IM

AT
8

0.
3

56
7

2.
4

N
o 

ly
m

ph
 fi

st
ul

a 
af

te
r R

T
N

o

8
45

M
al

e
Le

ft
 in

gu
in

al
 ly

m
ph

 n
od

e 
di

ss
ec

tio
n

m
el

an
om

a,
 c

T0
cN

0p
M

1a
st

ad
iu

m
 IV

 A
JC

C
au

to
im

m
un

e 
co

lit
is

 g
ra

de
 II

I

6 
M

V
IM

AT
4

0.
3

45
0

1.
2

N
o 

ly
m

ph
 fi

st
ul

a 
af

te
r R

T
N

o

9
43

M
al

e
Va

sc
ul

ar
 li

ga
tio

ny
ps

eu
do

 a
ne

ur
ys

m
 a

ft
er

 p
ro

s‑
th

et
ic

 lo
op

 s
hu

nt
 fo

r d
ia

ly
si

s
au

to
so

m
al

 d
om

in
an

t p
ol

yc
ys

‑
tic

 k
id

ne
y 

di
se

as
e 

(A
D

PK
D

),,
 

he
m

od
ia

ly
si

s
se

co
nd

ar
y 

hy
pe

rp
ar

at
hy

‑
ro

id
is

m
he

pa
tit

is
 C

, h
ep

at
ic

 s
te

at
os

is

6 
M

V
IM

AT
10

0.
4

57
6

4
N

o 
ly

m
ph

 fi
st

ul
a 

af
te

r R
T 

bu
t p

ro
lo

ng
ed

 d
ur

at
io

n
N

o



Page 4 of 9Jazmati et al. European Journal of Medical Research           (2023) 28:70 

Ta
bl

e 
1 

(c
on

tin
ue

d)

N
r

A
ge

Se
x

Pr
oc

ed
ur

e
Co

m
or

bi
di

ty
Be

am
 e

ne
rg

y 
&

 p
la

nn
in

g 
m

et
ho

d

N
um

be
r 

of
 

fr
ac

tio
ns

Fr
ac

tio
n 

do
se

 
(G

y)

To
ta

l P
TV

 
vo

lu
m

e 
 (c

m
3 )

To
ta

l R
T

do
se

 (G
y)

Re
sp

on
se

Tr
ea

tm
en

t‑
re

la
te

d 
si

de
 

eff
ec

ts

10
58

M
al

e
Va

sc
ul

ar
 b

yp
ss

 g
ra

ft
in

g
A

O
D

 s
ta

ge
. I

V 
rig

ht
 s

id
e

ch
ro

ni
c 

ni
co

tin
e 

ab
us

e,
 

ch
ro

ni
c 

Le
ric

he
 s

yn
dr

om
e,

 
ad

re
na

l a
de

no
m

a

6 
/ 

15
 M

V
3D

‑C
RT

 
3

0.
4

42
6

1.
2

N
o 

ly
m

ph
 fi

st
ul

a 
af

te
r R

T
N

o

11
59

M
al

e
Va

sc
ul

ar
 b

yp
ss

 g
ra

ft
in

g
A

O
D

 s
ta

ge
 IV

 le
ft

 s
id

e
ba

la
nc

e 
an

d 
sp

ee
ch

 d
is

or
de

rs
st

at
us

 p
os

t a
po

pl
ex

y
3‑

ve
ss

el
‑C

H
D

co
m

bi
ne

d 
m

itr
al

 a
nd

 a
or

tic
 

va
lv

e 
re

gu
rg

ita
tio

n
C

RF
 s

ta
tu

s 
po

st
 R

en
al

 tr
an

s‑
pl

an
ta

tio
n

6 
/ 

15
 M

V
3D

‑C
RT

 
4

0.
4

64
7

1.
6

N
o 

ly
m

ph
 fi

st
ul

a 
af

te
r R

T
N

o

12
53

Fe
m

al
e

Va
sc

ul
ar

 b
yp

ss
 g

ra
ft

in
g

A
O

D
 s

ta
ge

 IV
 ri

gh
t s

id
e

6 
M

V
IM

AT
3

0.
4

10
82

1.
2

N
o 

ly
m

ph
 fi

st
ul

a 
af

te
r R

T
N

o



Page 5 of 9Jazmati et al. European Journal of Medical Research           (2023) 28:70  

A representative clinical picture of a patient after 
vascular surgery is shown in Fig. 1. A 59-year-old male 
developed a lymphatic fistula secreting more than 
300  ml per day. Conservative therapy such as com-
pression of the area did not improve the clinical sce-
nario. Four weeks after surgery, radiation therapy with 
10 × 0.3  Gy was initiated. After applying six fractions 
(cumulative 1.8 Gy), the leakage stopped and radiation 
therapy was terminated. The patient was discharged 
from the hospital after 3 days with an improved wound 
healing (Table 2).

A B C

Lymphatic fistula after vascular surgery; 300 ml 
draining lymph fluid

4 weeks after surgery; beginning of low-dose-radiation 
therapy; 300 ml draining lymph fluid

6 days after low-dose radiation therapy; 0 ml 
draining lymph fluid.

Fig. 1 Patient with lymphatic fistula after vascular surgery. Panel A lymphatic fistula after 4 weeks of surgery, with more than 300 ml per day; Panel 
B wound at the beginning of radiotherapy; Panel C after 6 days of radiation therapy, the fistula is closed

Table 2 Fractionation schemes, therapeutic modalities, effectiveness and reported side effects of the radiation therapy of lymphatic 
fistulas

Cohort Treatment period Number 
of treated 
fistulas

Fraction dose Number of fractions Beam energy Response rate Treatment‑
related side 
effects

Middlesex
(Croft 1978 [15])

1978 1 3.0 Gy 5 N.A 100% N.A

Karlsruhe
(Neu 2000 [4])

1989–1998 26 1.0 Gy 3–12 7–18 MeV  e− 92% N.A

Regensburg I
(Dietl 2005 [5])

1997–2000 28 3.0 Gy 3–5 120–300 kV 96% 0

Graz
(Mayer 2005 [10])

1987–2002 11
8

0.3–0.5 Gy
1.0–2.0 Gy

up to 16
up to 8

100 kV
4–11 MeV  e−

82%
75%

0

Kazan
(Kamalov 2010 [12])

2009–2010 5 0.06–0.3 Gy 3–10 180 kV 100% N.A

Zaporozhye
(Buga 2012 [14])

2008–2012 58 0.4–0.5 Gy 2–5 180 kV 67% 0

Regensburg II
(Hautmann 2021 [7])

2005–2016 206 3.0 Gy up to 6 6/15 MV 88% 0

Regensburg BHB
(Uhl 2020 [1])

2007–2018 50 1.0 Gy 3–10 N.A 78% 0

Santander
(Cañón 2021 [9])

2008–2018 43 1.5 Gy 3–5 6–18 MV 93% 0

Düsseldorf
(present work)

2019–2022 12 0.3–0.4 Gy 2–10 6–15 MV 100% 0

Therapy of the 
lympha�c 

fistula
Surgical
interven�on

Radia�on therapy

Conserva�ve

Fig. 2 Therapeutic options for treating a lymphatic fistula. Our 
protocol is presented in the last row
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The therapeutic options for treating a lymphatic fistula 
are presented in Fig. 2, while Fig. 3 presents the possible 
complications of lymphatic fistulas. The dose distribution 
of an intensity modulated arc therapy plan in a represent-
ative axial section is shown in Fig. 4. The clinical target 
volume is defined as the drainage channel with 2 cm ana-
tomically adapted margin, with the superficial and deep 
inguinal lymph nodes and vessels in the operating field. 
The numbers of fractions each patient received until the 
closure of the fistula are presented in Fig. 5.

Discussion
Lymphatic fistulas secondary to vascular surgery of the 
groin can be treated with conservative therapy, surgery, 
or radiation therapy. Persistent lymphatic fistulas can 
cause delayed wound healing, infection of deeper layers 
including the vascular graft, and a prolonged hospital 
stay. Immobility is associated with increased morbidity, 
wound infections and arterial bleeding, possibly leading 
to leg amputation.

Our study suggests a high efficacy and tolerability 
of low-dose irradiation for the treatment of lymphatic 
fistulas. This is in accordance with a trial from Mayer 
et al. from Graz [10]. They were the first to demonstrate 

lymphatic obliteration with low-dose radiation ther-
apy. In their analysis, 13 of 17 patients had a complete 
response to low-dose radiation. There was a clinical 
response with total doses of ≤ 3  Gy and with fraction 
sizes ranging from 0.3 to 0.5  Gy [10]. Our results are 
consistent with this data. Mayer et al. used electrons or 
kV radiation therapy [4, 10] because that was standard 
of practice in the early 2000 and easy to apply. We used 
IMAT and MV photons with 6–15 MV which allowed 
to apply the smallest therapeutic dose to the target with 
minimal side effects to the surrounding tissue. In our 
cohort, successful obliteration of all the lymphatic ves-
sels occurred after a median cumulative dose of 1.2 Gy, 
which is much lower of what reported in the literature. 
We think this is probably related to the direct application 
of the radiation to the clinical target volume of the lymph 
node area at the surgical site.

Different doses of radiation have been proposed to 
treat lymphatic fistulas [7, 8, 12, 13]. In the largest study 
to date, Hautmann et al. reported the use of 3 × 3 Gy at 
the start of the treatment [7] with an increase to 3 addi-
tional fractions of 3 Gy for persistent fistulas. The radia-
tion treatment is usually stopped when the fistula output 
is less than 50  ml/ 24  h. In this cohort of 206 patients, 

RRiisskk ffaaccttoorrss ffoorr llyymmpphhaattiicc ffiissttuullaass
• Exposure of the inguinal vessels for 

revasculariza�on
• Regular injury microscopic small, crossing lymph 

vessels
• Persistent lymph fistulas
• Delayed wound healing
• Risk of superinfec�on of deeper layers, including 

vascular reconstruc�on
• Prolonged immobiliza�on of o�en older 

pa�ents, with increased morbidity
• (Arterial.) Danger of bleeding, with loss of the 

extremity
• Therefore rapid closure of the lymph fistula is 

crucial
Fig. 3 Possible complications of lymphatic fistulas
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Radia�on Therapy

Clinical Target volume: lymph node in the groin
Fig. 4 Dose distribution of an intensity modulated arc therapy plan in a representative axial section. The clinical target volume is defined as the 
drainage channel with 2 cm anatomically adapted margin and the superficial and deep inguinal lymph nodes and vessels in the operating field

Fig. 5 Number of fractions for each patient until the fistula is closed
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40.8% of individuals were irradiated with 9  Gy while 
18 Gy were used in 46% of the individuals. In a large pro-
portion of patients, a dose of 9 Gy in 3 Gy per fraction 
was not able to close the fistula. These doses are higher 
than what reported by Mayer et al. who suggested that a 
median dose of 2.4 Gy led to the fistula obliteration [7].

Our data are consistent with what reported by Graz, 
Kazan and Zaporozhy. Low fraction doses of 0.3–0.5 Gy 
do not seem to be inferior to higher doses [10, 12, 14]. 
The “As low as reasonably achievable” (ALARA) funda-
mental principle of radioprotection is very well applica-
ble to this clinical use of radiation. It has been postulated 
that low-dose radiation leads to functional changes in the 
vessels, as well as decreased expression of E-selectin in 
the endothelial cells, decreased leukocyte adhesion, and 
reduced L-selectin expression.

Irradiating with electrons or low energy (kV) X-rays 
provides the benefit of deep tissue doses. If the clini-
cal target volume incorporates deep inguinal lymphatic 
structures, the rotational intensity modulated high 
energy (MV) photon therapy could deliver the optimal 
dose coverage for the clinical target volume with the 
best healthy tissue protection. The research groups from 
Regensburg II, Santander and Düsseldorf worked with 
this technique.

The novelty of our treatment is the use of low-dose 
radiation at the site of the fistula in the immediate post-
operative period. Hautmann et  al. investigated the time 
sequence for starting radiation therapy after lymph node 
dissection (< 10 and more > 10  days), without finding a 
time correlation [15]. We believe that if radiation therapy 
is effective, the procedure should be performed as soon 
as possible to improve clinical outcomes, reduce costs, 
expedite discharge and improve the overall quality of life.

The radiation treatment of lymphatic fistulas has a 
very low carcinogenic risk. The lifetime risk of leukaemia 
is ≤ 0.2% [2], while the risk of developing basal cell car-
cinoma is approximately 0.006% [2]. On the other hand, 
people who undergo vascular surgery usually are elderly 
and with multiple co-morbidities, like coronary heart 
disease, dementia, and diabetes mellitus. Their life expec-
tancy is reduced when compared to the younger coun-
terpart, making the long-term radiogenic side effects 
negligible in this patient population.

Due to a large proportion of fistulas closing spontane-
ously, the benefits of prompt irradiation must be weighed 
against the risk of unnecessary treatment [4]. Prospective 
randomized trials are needed to answer this question.

Conclusion
Low-dose radiation of the groin in the presence of per-
sistent lymphatic fistula as a complication of vascular 
surgery in this area could be a useful therapeutic option 

to prevent wound infections possibly leading to limb 
amputation. Prospective trials are needed for determin-
ing the optimal dose of radiation and the target volume. 
Efficacy should be proven in a prospective randomised 
trial.
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