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Abstract

Introduction: Pelvic lymphoceles (lc) following radical
prostatectomy (lc-RP) have an incidence up to 27%.
lc-managements constitute 50% of  surgical interven-
tions performed in post-RP patients.
Objectives: to describe a therapeutic algorithm for lc-
managements based on a community based represen-
tative retrospective study. 
Patients and methods: Multicentre data from 304 pa-
tients with lc-RP were retrospectively examined for
lc-managements. RPs were performed by various sur-
geons from 67 urological departments. all patients
had undergone 3 weeks rehabilitation in a specialized
hospital where the data base was generated. Indica-
tions and results of  therapeutic manoeuvres were used
to develop a general concept for planning therapy de-
cisions. 
Results: Median age was 64 years. complications oc-
curred in 9% (28/304) of  patients. Median lc-volume
was 36ml (range 20-1800ml). there were more com-
plications for lcs with ≥100ml volume than those
<100ml (27% versus 17%, p = 0.346). conservative
therapy was the standard in uncomplicated cases
(87%, 239 of  276 patients), while intervention was
done in 13% (puncture and/or drainage, surgery). sur-
gical intervention was performed significantly more
often in complicated cases (82%, 23 from 28 patients;
p<0.001). Based on these data, lcs can be stratified
into 3 groups depending on the size and clinical pre-
sentation. therapeutic decisions were used to develop
the illustrated new therapy algorithm.
Conclusions: this study based treatment algorithm
provides a rationale approach with an accurate lc-
classification as regard the indications and decision
making for the available lc-RP-therapies. this could
facilitate management decisions. Evaluation of  this
concept prospectively in large patient cohort is
mandatory.

Key words: lymphocele management, pelvic lympho-
celes, radical prostatectomy, complications of  lympho-
cele

IntRoductIon

lymphocele (lc) was first described by Mori who
found large pelvic collections in patients after gynae-
cological tumour operations [1]. these collections
were found to contain lymphatic fluid probably as a

consequence of  surgical dissection and inadequate clo-
sure of  afferent lymphatic vessels. 

this uncommon but well documented complication
was also observed after renal transplantation or pelvic
surgery with an incidence of  up to 27% [2]. since
serosal surface of  the peritoneum absorbs lymph flu-
id, lymphoceles are not common following intra-ab-
dominal procedures in comparison to the extraperi-
toneal approach.

although well documented, there is no established
algorithm for the managements of  this postoperative
problem after radical prostatectomy (RP). In this
study, we aim to describe an evidence based therapeu-
tic algorism based on a community representative ret-
rospective study of  304 patients with lc after radical
prostatectomy (lc-RP). 

PatIEnts and MEtHods

data from non selected 304 patients with lc-RP, over
3 years (2002-2004), were retrospectively examined for
lc-managements. all patients were for 3 weeks in a
specialized rehabilitation hospital, where all manage-
ment decisions were taken and/or patients were re-
ferred to specialized centres. operations were per-
formed by various surgeons from 67 urological depart-
ments, from which 5 clinics were high volume RP-cen-
tres (35% of  patients). lcs were diagnosed clinically,
with abdomino-pelvic ultrasound or abdominal-ct, if
indicated. all patients had documented non extravasa-
tion in postoperative cystogramm in their hospitals.
any clear fluid pelvic collection in absence of
hematoma was considered as lc. decisions, indica-
tions and results of  each therapeutic manoeuvre in this
patients’ population were used to develop a concept
for therapy decisions of  lc-RP. Moreover, extensive
search of  PuBMEd database has been performed to
benefit from previous experiences in optimizing this
developed concept. all intervention techniques were
done as described in literature (mentioned later) 

for comparison of  lc-volume between different
patient groups (with/without complications) the
Mann-Whitney u test was used, while the Wilcox
matched pairs test for comparison between different
times. categorized data were analysed with the chi-
square test. P-values below 0.05 were regarded as sig-
nificant. all calculations were performed using the
software statIstIca (release 8, statsoft Inc., tulsa,
oK).
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REsults

Median age was 64 years with median Body Mass In-
dex of  26.0 kg/m2. 25.7% of  the patients had previ-
ous abdominal operations. Median prostate volume
was 50ml. RP was done in 90.5% (275 out of  304 pa-
tients), laparoscopic extraperitoneal prostatectomy
(EERPE) in 7.2% (22 of  304) and perineal prostatec-
tomy in 2.3% (7 of  304) of  cases. there was no corre-
lation between the localisation of  the lc (2% left side,
57% right side, 11% bilateral, 6% paravesical) and the
operation technique (p=0.390). lymphadenectomy
was done in 96% of  these patients with a median
number of  10 lymph nodes. sentinel lymph node dis-
section was performed in 13 out of  304 patients
(4.3%). 

complete lc-volume data over the whole 3 weeks
follow up was available from 68 patients. Median lc-
volume was 36ml (20 to 1800ml). complete volume
chart data over the 3 weeks hospitalisation period were
available from 41 patients. there was a decrease in
lc-size during these 3 weeks in 76% (31 out of  41 pa-

tients), an ongoing increase in 17% (7 of  41) and no
change in 7% (3 of  41) of  the patients. this decrease
in lc-size during the 3 week hospitalisation was found
to be significant (p=0.002). Regarding the maximum
volume, lcs <100ml occurred in 68% (46 of  68) of
patients and lcs ≥100ml in 32% (22 of  68), respec-
tively. the lc-volumes were higher in patients with
complications than in those without complications
(median volume 72ml versus 31ml; p=0.052). Patients
with <100ml lc-volume had 17% incidence of  com-
plications (6 of  22) versus 27% in patients with
≥100ml lc-volume (8 of  46; p=0.346) (fig. 1, 3).

complications were observed in 9% (28 of  304) of
lc-patients. lower limbs oedema occurred in 4.3%,
pain in 3.0%, thrombosis in 1.3%, infection in 1.3%
and compression of  the bladder with progressively in-
creasing incontinence in 0.3%. there was no correla-
tion between the incidence of  complications and the
operation technique (p = 0.393) (fig. 2). 

conservative therapy was the standard in uncompli-
cated cases (87%, 239 of  276 Pat.) while intervention
was done in 13% (37 of  276). In the other hand, this
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Fig. 1. diagram showing the relation between
lymphocele volumes and its symptoms/compli-
cations. note the statistically relevant cut off
value of 100 ml volume.

Fig. 2. diagrammatic
illustration of the man-
agements in 304 lym-
phocele patients after
radical prostatectomy
according to the pre-
senting clinical picture.
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conservative therapy was done only in 18% (5 of  28)
of  symptomatic lcs cases versus 82% (23 of  28) for
intervention (p<0.001) (fig. 2).

therapeutic intervention was done in 26% of  lc-
cases with <100ml volume (12 out of  46 patients) and
in 45% of  cases with ≥100ml volume (10 out of  22
patients, p = 0.110) (fig. 3).

Puncture and/or drainage were done in 92% (34
out of  37) of  the asymptomatic patients that had a
therapeutic intervention, mainly for large lymphoceles
(≥100ml) as follows; puncture in 76% (26 cases),
drainage in 12% (4 cases), puncture and drainage in
12% (4 cases). the remaining 8% (3 out of  37) asymp-
tomatic patients with intervention had primary
surgery. on the other hand, all the 23 symptomatic pa-
tients had puncture or drainage (puncture in 43% (10
cases), drainage in 35% (8 cases), puncture and
drainage in 22% (5 cases)). success was generally de-
fined as ≤ 30 ml/day for 5 days while failure (>100
ml/day/5 days) was managed either with sclerotherapy
or surgical intervention.

surgical intervention (peritoneal marsupialisation)
after puncture and/or drainage was done in 9% (3 out
of  34) of  the asymptomatic patients and in 9% (2 out
of  23) of  the symptomatic patients, respectively (fig.
2). open surgery was done only in patients with a past
history of  abdominal operations or when the surgeons

were not familiar with laparoscopy. Previous punctur-
ing and/or drainage were done mainly to drain infec-
tion or to decompress the vessels.

dIscussIon

an important relevant consequence of  lc-RP is the
significantly high incidence of  re-intervention. ap-
proximately 50% of  all re-interventions performed in
RP-patients were for lc-managements [3]. the cur-
rent study is a cross sectional study. all patients under-
went rehabilitation in a specialized hospital which is a
routine follow up of  german RP-patients. this pa-
tients population represents the community in Bavaria
because it corresponds to a randomly selected group
of  patients from all patients who underwent radical
prostatectomy in the given period (3 years). further-
more, included patients represent small and high vol-
ume clinics, which is a further aspect of  a community
representative study. 

Being aware that an algorithm for lc-treatment 
is not described in literature, we had used our men-
tioned retrospective data as basic resource. therapy
decisions and procedures were taken from many urol-
ogists and clinicians with different training concepts.
this was used to develop an algorithm for lc-treat-
ment (fig. 4). 
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Fig. 3. Relation of lymphocele volumes and its manage-
ments. note that with increased volumes above 100 ml,
there was a statistically significant complication and inter-
vention rates (26% und 45% respectively).

Fig. 4. therapeutic algorithm for
pelvic lymphoceles after radical pro -
statectomy.
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clinically relevant lc-characters were the volume,
time of  occurrence, progress and presence of  compli-
cations. Interestingly, there was increase in lc-size
over the first postoperative 2 weeks which became
constant till 50th day in 7%, decreased in 76% and
continued to increase in 17%. accordingly, we pro-
pose that the earliest time to plan an elective interven-
tion in uncomplicated cases could be one month post-
operatively. 

asymptomatic lymphoceles were divided depending
on its volume into 2 groups (cut off  100 ml). this
seems logic depending on our observation that there
was increase in the complication rate in lc-sizes
≥100ml (27% versus 17% for smaller volumes) as well
as the increased rate of  interventions in this group
(45% versus 26%). this was also proved statistically
(fig. 1). 

conservative therapy was the rule for both asymp-
tomatic groups (87%). It was indicated for most of  1st
group, while was only applied for slowly progressive
lcs or lcs lying away from iliac vessels and bladder
(deep or anterovesical) in 2nd one. this confirms the
published data that only small portion of  lc-patients
requires intervention. subclinical-lcs (asymptomatic)
occur with a much greater frequency but seldom be-
come symptomatic requiring treatment. Rather, they
resolve spontaneously [4]. although results of  conser-
vative therapy are satisfactory, clinical suspicion
should remain high in order to detect and properly
treat symptomatic-lcs when they occur.

In the second group there was a high rate of  punc-
ture (41%) and drainage (5%). there was also a higher
complication rate (27%). considering this high inter-
vention/complication rates, it seems wise to puncture
these lcs as a standard management (excluding the
above mentioned exceptions). furthermore, there are
no obvious indications mentioned in literature for the
single or recurrent percutaneous aspiration of  lc-
fluid [5] or percutaneous drainage [6]. Whereas, indi-
cations from current study were large lcs (2nd

group), rapidly accumulating lcs, symptomatic-lcs
under conservative therapy or occurrence of  compli-
cations. 

Puncture failure was defined as leakage ≥100ml/day
for 5 successive days. this definition seems logic and
clinically applicable especially when sclerotherapy is
planed. so far, there is no mentioned generalized defin-
ition for this in literature. varga et al [8] considered
lymphroe ≥100ml/day for one week an indication for
laparoscopic lc-marsupialisation. there are no known
limits for interval before surgery but in our own expe-
rience there were scant improvement after 3 weeks in
resistant cases. so we recommend rash intervention if
puncture and/or sclerotherapy fails.

for lc-puncture failure, following the previous de-
finition, there were two 2nd-line therapies either scle-
rotherapy with many materials comparable with litera-
ture [4, 7] or surgical intervention [6]. although scle-
rotherapy had a low success rate [4], some urologists
continue to recommend multiple sittings to improve
the results. a 2nd trial sclerotherapy remains contro-
versial without obvious indications neither in our
study nor in literature. However, this seems only logic
when the leakage is decreasing or dramatically de-

creased in response to the 1st sitting. Meanwhile, we
believe that a trial of  sclerotherapy is not a choice for
high risk patients (e.g. past history of  deep venous
thrombosis (dvt), pulmonary embolism or sepsis). In
these patients surgical intervention should be the rule
to avoid further risks.

lc-development could have health relevant seque-
lae like secondary infection, thromboembolic events
due to compression of  pelvic vessels, dvt and/or
pulmonary embolism [13]. symptomatic and compli-
cated lcs were included in one (3rd) group as they
needed in 82% of  cases the same management which
was surgical intervention. conservative therapy was
only considered in 26% of  these patients mostly for
Painful-lcs without any compression risks. Puncture
was done at first in 3 patients to decompress the ves-
sels or to drain suspected infection. these were either
prophylactically or therapeutically marsupialized after-
wards. this high rate of  interventions in 3rd group
(82%) suggests that surgical intervention could pro-
vide the standard approach to avoid more complica-
tions or to prevent their occurrence. 

as stated in literature, surgical drainage gives
50–70% success and > 90% success was reported after
peritoneal marsupialisation [6]. disadvantages of  open
technique included the requirement for general
anaesthia, longer hospitalization, and surgical trauma.
Recently, laparoscopic peritoneal drainage has been
moving into the focus of  attention [9-12]. Because of
its efficacy and low morbidity, laparoscopic marsupial-
ization is considered the first-line treatment for pelvic-
lcs, whenever surgery is indicated, with a success rate
duplicating the open approach. open surgery remains
indicated in small, deep or extremely lateral sympto-
matic-lcs which are difficult to distinguish from iliac
vessels or patients with extensive adhesions/bowel in-
terposition. 

lastly, care should be exerted to treat lc-complica-
tions at first e.g. puncture for infection (or abscess for-
mation), heparenisation and exclusion of  unstable
thrombus for dvt and thrombolytic therapy for pul-
monary embolism. Protracted therapy or re-collection
of  lc may have dangerous consequences in these pa-
tients. as mentioned, these patients (3rd group) are
candidate for surgical intervention either as an elective
or prophylactic manoeuvre. 

one limitation of  current study is its retrospective
character, however, any prospective study will have
ethical problems. our intention was to develop a 
concept for future prospective evaluation which 
we are currently doing. Many centres and surgeons
with different expertise were involved which may 
bias the concept. some decisions were just one 
surgeon trend. But in the other hand, this had
widened the concept to be a community based one.
the number of  patients’ cohort was not too large, 
but from our point of  view, was enough to develop a
preliminary algorithm. finally, it would be of  great
help if  we had a longer follow up revealing more de-
tails about our own success rates of  the applied thera-
pies. In this matter we had used the available litera-
ture. We hope to report the prospective evaluation of
this algorithm in larger patients’ cohort in a due 
time.

EuRoPEan JouRnal of MEdIcal REsEaRcHJune 21, 2011 283

7) Khoder_Umbruchvorlage  03.06.11  17:23  Seite 283



EuRoPEan JouRnal of MEdIcal REsEaRcH284 June 21, 2011

conclusIons

the provided treatment algorithm is based on a retro-
spective multicentre study involving accurate classifi-
cation, indications and success rates of  the available
therapies for lc-RP. It provides accurate generalized
approach that could facilitate management decisions.
Potential advances may include validation in larger pa-
tient cohorts.
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