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Background: The incidence of lymphatic complications after kidney transplantation varies considerably
in the literature. This is partly because a universally accepted definition has not been established. This
study aimed to propose an acceptable definition and severity grading system for lymphatic complications
based on their management strategy.
Methods: Relevant literature published in MEDLINE and Web of Science was searched systematically.
A consensus for definition and a severity grading was then sought between 20 high-volume transplant
centres.
Results: Lymphorrhoea/lymphocele was defined in 32 of 87 included studies. Sixty-three articles
explained how lymphatic complications were managed, but none graded their severity. The proposed
definition of lymphorrhoea was leakage of more than 50 ml fluid (not urine, blood or pus) per day from the
drain, or the drain site after removal of the drain, for more than 1 week after kidney transplantation. The
proposed definition of lymphocele was a fluid collection of any size near to the transplanted kidney, after
urinoma, haematoma and abscess have been excluded. Grade A lymphatic complications have a minor
and/or non-invasive impact on the clinical management of the patient; grade B complications require
non-surgical intervention; and grade C complications require invasive surgical intervention.
Conclusion: A clear definition and severity grading for lymphatic complications after kidney transplan-
tation was agreed. The proposed definitions should allow better comparisons between studies.
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Introduction

Lymphatic complications after kidney transplantation,
such as lymphorrhoea and lymphocele, can be challenging.

Lymphocele is associated with morbidities such as abdom-
inal discomfort, impaired wound healing, thrombosis and
organ failure1. Lymphorrhoea/lymphoceles are usually
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diagnosed in retroperitoneal kidney grafts. Lymphoce-
les rarely develop in intraperitoneal kidney grafts2. The
reported incidence of lymphatic complications, including
lymphorrhoea and lymphocele, ranges between 0⋅6 and 51
per cent2–8; the peak incidence of lymphocele is during
the sixth postoperative week (range 2 weeks to 6 months)9.
This big difference in reported rates can be attributed to
the lack of a standard definition of lymphatic complica-
tions after kidney transplantation, although postoperative
diagnosis and follow-up protocols are available10,11.

Varying definitions of lymphatic complications3,12–14

mean that results from different studies cannot be com-
pared. In the past decade, international study groups have
introduced classifications of different postoperative com-
plications in hepatopancreatobiliary surgery, such as bile
leakage and pancreatic fistula15–19. A standardized defini-
tion and grading system for lymphatic complications after
kidney transplantation would allow multicentre clinical
trials of their management and treatment.

The aim of this study was to review the literature for
definitions of lymphatic complications, and for information
about their incidence, clinical manifestation, diagnosis and
management. The results of this literature review were
used to propose a definition and practical severity grading
system, based on management strategy, that could then be
reviewed by a European consensus team from high-volume
transplantation centres.

Methods

Literature search

The literature was reviewed systematically to identify arti-
cles that reported lymphatic complications after kidney
transplantation, in accordance with PRISMA guidelines20.
Two databases (MEDLINE and Web of Science) were
searched systematically to identify relevant articles pub-
lished between January 1985 and December 2018. Search
terms included (kidney OR renal) AND (transplantation)
AND (lymphocele OR lymph leakage OR lymphorrhoea
OR lymph fistula OR lymphorragia). Reference lists of the
retrieved articles were also searched for additional relevant
publications.

Relevant studies and the definitions were identified and
extracted. The abstracts were screened and the full texts
of potentially relevant studies were obtained. The iden-
tified articles were double-checked independently by two
authors, and any disagreements during selection, extrac-
tion and assessment resolved with other authors. All titles
and abstracts were selected based on the predefined PICo
(population, interest, context) eligibility criteria for qualita-
tive studies. All studies reporting kidney transplantation in

human subjects that reported lymphorrhoea/lymphocele,
and including at least 150 procedures, were included in
the present review. Any study design was included, except
case reports, narrative or systematic reviews, study proto-
cols, experimental studies, conference abstracts, letters and
common overviews. Studies on lymphorrhoea/lymphocele
after other urological, vascular or gynaecological proce-
dures were also excluded. All articles were also screened
to ascertain whether standard definitions of lymphorrhoea
and lymphocele had already been settled by the authors.

Data extraction

Definitions of lymphorrhoea and lymphocele were
extracted. The parameters used to define lymphorrhoea
and lymphocele included: fluid collection, lymph content,
histology, location, size and timing. The sample size,
incidence of lymphatic complications, and volume or size
cut-off of asymptomatic and symptomatic lymphoceles
were recorded. In addition, the symptoms of patients with
symptomatic lymphoceles, and information regarding the
diagnosis (ultrasound imaging, CT, etc.) and treatment of
lymphorrhoea/lymphocele (aspiration, external drainage,
sclerotherapy and surgery) were recorded.

Assessment of methodological quality

The quality of studies was assessed independently
by two authors using the methodological index for
non-randomized studies (MINORS)21. Disagreements
were resolved by consensus. MINORS includes a total of
12 items; the first eight are related to non-comparative
studies and a further four items are applicable only to com-
parative studies. The items are categorized and scored as 0
(not reported), 1 (reported but inadequate) or 2 (reported
and adequate). In assessment of non-comparative studies,
the highest possible score is 16; studies with fewer than 8
points were deemed to be of low quality, studies with 8–12
points of intermediate quality and those with more than
12 points of high quality. In assessment of comparative
studies, the highest possible score is 24; studies with fewer
than 12 points were considered to be of low quality, those
with 12–18 points of intermediate quality, and those with
more than 18 points of high quality.

Final agreement

The extracted data were used to create a comprehen-
sive definition of lymphorrhoea and lymphocele. In addi-
tion, a grading system that defined the severity of lymph-
orrhoea/lymphocele based on the required management
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Fig. 1 PRISMA flow diagram showing selection of articles for review
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strategies was suggested. Next, members of European
high-volume transplantation centres (performing more
than 100 kidney transplants per year) in Germany, Aus-
tria and Switzerland were invited to join a consensus team.
The proposed definitions and severity grading system were
reviewed by the consensus team, and a revised version was
recirculated for further comments or final approval. After
e-mail discussions, the definitions and grading system were
approved by all members of the consensus team. As rec-
ommended by some consensus team members, ten clinical
case examples with various clinical scenarios are presented
to clarify uncertainties regarding application of the severity
grading system.

Results

The literature search yielded 910 articles after removal
of duplicates (Fig. 1). Eighty-seven articles4,5,9,11–14,22–101

met the inclusion criteria and were included in the report.
Seventy-six articles reported on lymphoceles only, four
articles on lymphorrhoea, and seven articles on lymphocele
and lymphorrhoea. Forty-eight studies had a sample size of
150–500 procedures, 27 studies a sample size of 500–1000
and 12 studies included more than 1000 kidney transplants.

Qualitative analysis

Sixteen studies were of intermediate quality and the
remaining 71 of poor quality (Table S1, supporting infor-
mation). The quality of the included studies was poor
because of retrospective design, lack of control group and
inadequate follow-up.

Common terminology used in the literature

‘Post-renal/kidney transplantation lymphocele’, ‘lym-
phocele after renal/kidney transplantation’ and ‘lymph/
lymphatic leakage/lymphorrhoea/lymph fistula follow-
ing renal/kidney transplantation’ were the terms most
commonly used to describe lymphatic complications after
kidney transplantation. To standardize the terminology of
these surgical complications, the consensus team proposes
the terms ‘post-kidney transplantation lymphorrhoea’ and
‘post-kidney transplantation lymphocele’.

Components used to define lymphatic
complications after kidney transplantation

The proposed definitions from published papers are
listed in Table 1. The systematic review confirmed that
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Table 1 Definitions of lymphorrhoea/lymphocele after kidney transplantation from published studies

Reference No. of kidney transplants Definition

Lymphorrhoea

Inoue et al.24 244 Persistent lymphatic fluid leakage defined by removal of drain tube delayed for more than 15
postoperative days when the strategy was to remove the drain when the outflow was less
than 50 ml

He et al.23 679 >50 ml constant daily fluid leakage from drain

Król et al.26 369 Prolonged outflow of lymph through drain placed routinely in region of iliac
fossa/transplanted kidney during transplant procedure

Guleria et al.22 356 High volume of lymphatic fluid output (>60 ml) via perigraft suction drain in immediate
postoperative period

Lymphocele

Heer et al.42 250 Any fluid collection >50 ml around transplanted kidney

Singh et al.43 1720 Collection of lymph contained by a pseudomembrane

Dipalma et al.44 160 Presence of perigraft fluid collection with diameter >5 cm and not covered by an epithelial
membrane that was diagnosed more than 1 week after transplantation

Sim et al.45 154 Lymphatic collection around renal graft and urinary bladder

de Lima et al.12 991 Pseudocystic entity with lymph content covered with a hard fibrous capsule

Choudhrie et al.46 744 Post-transplant lymphoceles are perigraft lymphatic fluid collections occurring after
preparation of renal bed for graft

Lee et al.47 1363 Symptomatic lymphocele defined as a perigraft fluid collection accompanied by symptoms
or an asymptomatic rise in serum creatinine

Ziȩtek et al.29 202 Lymphatic collection around a transplanted kidney

Nelson et al.48 685 Accumulation of lymphatic fluid around a kidney transplant thought to be due to disrupted
lymphatic channels of implanted kidney or iliac vessels

Zagdoun et al.13 269 Accumulation of lymph of variable size surrounded by pseudomembranes and located
around graft

Veeramani et al.49 1709 Presence of perirenal fluid with diameter >5 cm, diagnosed after first postoperative week

Król et al.26 369 Lymph collection that forms after surgery following injury of lymph nodes and vessels

Knight et al.39 263 Subfascial perirenal fluid collection confirmed by either ultrasound imaging or CT

Samhan and Al-Mousawi50 528 Fluid collection between renal graft and urinary bladder

Smyth et al.51 1289 Perigraft fluid collection following preparation of renal bed or graft, not caused by urinary
leakage or haemorrhage

Hamza et al.14 620 Accumulation of lymph surrounded by pseudomembranes (layers of tissue with reaction of
surrounding tissue) around graft, usually in lower or upper medial region, and often
located suprapubically

Hernández et al.52 870 Collection designated as lymphocele if cell counts from direct aspirates proved lymphatic
content

Tasar et al.27 300 Fluid-filled cysts lacking an epithelial lining that occur after surgical severance and
inadequate closure of one or more lymphatic vessels

Zargar-Shoshtari et al.40 2147 Fluid collection between kidney allograft and bladder

Dubeaux et al.38 450 Fluid collections most frequently found following kidney transplantation

Bailey et al.4 685 Collections of lymph in a non-epithelialized cavity

Guleria et al.22 356 Fluid collection, composed of lymph, which lies between inferior pole of kidney and bladder

Valente et al.53 236 Fluid collection designated as lymphocele if cell counts from direct aspirates proved
lymphatic content

Langer and Kahan41 490 Lymphatic collections lacking epithelial lining

Pourmand et al.54 394 Cystic collections develop when lymph is not completely absorbed by peritoneum

Sansalone et al.32 280 Fluid collection >3 cm in diameter demonstrated after needle aspiration

Lipay et al.55 170 Perirenal fluid collection >100 ml

Montalvo et al.33 543 Collection of lymph in a non-epithelialized cavity lined with fibromembranous tissue

Gruessner et al.30 1148 On histopathological examination, lymphoceles are lymphatic fluid collections without an
epithelial lining

Fortenbery et al.56 305 Fluid collection with electrolyte and creatinine levels similar to those of the patient’s plasma
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no accepted definition exists for lymphorrhoea and lym-
phocele. Lymphorrhoea/lymphocele was not defined in
more than 60 per cent of included articles. Thirty-two
articles defined lymphorrhoea or lymphocele. The main
indicators were: fluid collection in 20 articles (67 per cent),
lymph content in 18, histology of the membrane in ten,
location of lymphocele in 16, size of lymphocele in seven
and timing of diagnosis in two articles (7 per cent). The
reported rates of lymphocele ranged from 0⋅6 to 33⋅9 per
cent (Table S2, supporting information).

Symptoms of lymphatic complications after kidney
transplantation

Fifty-five of 87 articles (63 per cent) reported the incidence
of symptomatic lymphoceles, and 20 (23 per cent) reported
symptomatic and asymptomatic lymphoceles separately.
They included general, visceral, vascular and renal symp-
toms (Table S3, supporting information). General symp-
toms were reported in 18 articles (21 per cent): infection
in 10 per cent, fever in 9 per cent, liquid leakage in 7 per
cent and wound dehiscence in 2 per cent of articles. Vis-
ceral symptoms were reported in 30 articles (34 per cent):
abdominal pain in 24 per cent, mass in 10 per cent and
abdominal swelling in 9 per cent of articles. Vascular com-
plications were documented in 36 articles (41 per cent): leg
oedema in 36 per cent, vein compression in 7 per cent, deep
vein thrombosis in 6 per cent and arterial hypertension in
1 per cent of articles. Renal symptoms were reported in 43
articles (49 per cent): increased creatinine level in 22 per
cent, graft dysfunction in 18 per cent, obstruction in 18 per
cent and hydronephrosis in 15 per cent of articles.

Radiological assessment

The method of radiological assessment was documented in
65 articles (75 per cent) (Table S4, supporting information).
Seventy-one per cent of studies used ultrasound imaging;
CT was used in 31 per cent, and other radiological assess-
ments in 18 per cent.

Management

Sixty-three articles (72 per cent) reported how lymphatic
complications after kidney transplantation were managed.
Aspiration of lymphoceles was used in 27 studies (31 per
cent), external drainage in 35 (40 per cent) and sclerother-
apy (such as ethanol, povidone–iodine or tetracycline) in
19 (22 per cent) (Table S4, supporting information). In 52
articles (60 per cent), management of lymphoceles was sur-
gical: 50 per cent equal numbers of laparoscopic and open

procedures, 12 per cent only laparoscopic and 2 per cent
only open surgery; 36 per cent of papers did not specify
the surgical method. The use of sclerotherapy for lymph-
orrhoea was reported in two articles22,23.

Agreed definition of lymphatic complications after
kidney transplantation

Fluid content, fluid volume and duration of leakage were
included in the published definitions. Leakage was usually
analysed biochemically to rule out urine, blood or pus when
more than 30–50 ml of fluid leaked per day. However,
some authors analysed the leakage only after 30–50 ml of
fluid continued to leak daily after postoperative days 7–10.
The consensus team proposed the following definition
of lymphorrhoea after kidney transplantation: leakage of
more than 50 ml fluid (not urine, blood or pus) per day from
the drain, or the drain site after removal of the drain, for
more than 1 week after kidney transplantation.

Most published definitions of lymphocele included con-
tent of the fluid, histology of the surrounding membrane,
location of the lymphocele and size of accumulated fluid.
Terms frequently used to describe the surrounding mem-
brane of a lymphocele included pseudocyst, cavity sur-
rounded by pseudomembrane, or non-epithelialized cavity.
There was no cut-off size that defined a fluid collection as
a lymphocele. Fluid that accumulates after a kidney trans-
plant may have different contents. It is generally agreed
that the term lymphocele is used only when urinoma,
haematoma and abscess have been ruled out. The consen-
sus team defined lymphocele as: fluid collection of any size
near to the transplanted kidney, after urinoma, haematoma
and abscess have been excluded. This definition applies to
both asymptomatic and symptomatic lymphoceles.

Proposed grading of severity of lymphatic
complications after kidney transplantation

The severity of lymphorrhoea/lymphocele has not been
graded consistently in the literature (Table S3, supporting
information). One study24 reported persistent lymphatic
fluid leakage as removal of the drain delayed for more
than 15 postoperative days. Focusing on lymphocele,
most authors (20 articles) categorized lymphoceles as
asymptomatic or symptomatic, according to the clinical
symptoms. Presser and colleagues25 classified lymphoceles
into three groups according to treatment: open surgery,
laparoscopic surgery and fibrin glue treatment. Only
symptomatic lymphoceles were reported in 35 studies;
lymphoceles were classified by size in three studies, and
lymphoceles were not classified either by symptoms or
size in 25 studies. The consensus team recommended a
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Table 2 Proposed severity grading of lymphatic complications after kidney transplantation

Grade A Grade B Grade C

Treatment None/diagnostic or therapeutic
aspiration (puncture)

Non-surgical intervention
(percutaneous external
drainage, sclerotherapy,
double-J stent, radiation)

Surgical treatment
(laparoscopic/open)

Persistence No No/yes Yes

Loculation Non-loculated Non-loculated Non-loculated/loculated

Infection No No/yes No/yes

Rise in serum creatinine levels No Usually no No/yes

Previous failed non-surgical intervention No No/yes Usually yes

Previous failed surgical intervention No No No/yes

simple grading system to classify lymphatic complications
based on the severity and invasiveness of the management
strategy: grades A, B and C, where grade A requires the
least invasive and grade C the most invasive management
strategy (Table 2).

Grade A lymphatic complications
Grade A complications need no treatment or are treated
with aspiration. They have a minor and/or non-invasive
impact on clinical management. Grade A lymphorrhoea
may prolong the hospital stay. Drain removal may need to
be postponed for more than 7 days because of increasing
or constant drain outflow. Fluid may continue to leak
after drain removal. Grade A lymphorrhoea should cease
spontaneously. Grade A lymphoceles are usually diagnosed
incidentally during routine ultrasound examination. Grade
A lymphoceles do not progress and usually resolve after
aspiration.

Grade B lymphatic complications
Grade B complications need non-surgical intervention.
Leakage in grade B lymphorrhoea does not resolve sponta-
neously and requires further intervention, such as medical
therapy (for example somatostatin), sclerosing agents or
radiotherapy. Infected or complicated lymphorrhoea that
needs antibiotic treatment is also classified as grade B.
Patients with a grade B lymphocele usually present with
clinically relevant symptoms, which are characterized as
general, visceral, renal and/or vascular (Table S3, support-
ing information). Creatinine levels may rise in patients with
grade B lymphocele. Grade B lymphoceles are managed
non-surgically with percutaneous drainage with or without
sclerotherapy, sclerotherapy alone, or radiation. Lympho-
celes that are treated by repeated non-surgical intervention,
and those that necessitate decompression of the ureter by
insertion of a double-J stent, are also classified as grade B.

Grade C lymphatic complications
Grade C complications require invasive surgical inter-
vention (open or laparoscopic). They include: persistent
lymphorrhoea that needs surgical treatment; lympho-
celes that are loculated or inappropriately located for
non-surgical intervention; recur after drainage and/or
sclerotherapy and need to be managed surgically; were
not treated successfully by, or recurred after, surgi-
cal intervention; and are managed surgically during an
operation for other co-morbidities or conditions (for
example, incisional/umbilical hernia, fascial dehiscence,
acute appendicitis). When non-surgical treatment of a
grade A/B lymphocele leads to a complication that has
to be treated surgically (such as bleeding or intestinal
perforation) it should be also graded as C.

Examples
A new grading system needs to be explained using clinical
examples to facilitate its use in routine clinical practice.
To clarify the application of the proposed severity grading
system, ten clinical examples are described in Table S5
(supporting information).

Discussion

Lymphatic complications, including lymphorrhoea and
lymphocele, are common after kidney transplantation.
Despite significant improvements in prevention, diagno-
sis and management, standard definitions and a severity
grading system have not yet been established5,10,11,13,102.
The aim of this report was to suggest standard definitions
and a severity grading system for lymphatic complications
based on management strategy, to facilitate comparison of
results across studies. The goal was to propose neither clin-
ical guidelines (treatment action plan), nor a management
strategy.

© 2020 The Authors. British Journal of Surgery published by John Wiley & Sons Ltd www.bjs.co.uk BJS 2020; 107: 801–811
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Intraoperative drainage is commonly used after kid-
ney transplantaion2,26,103. Although drainage decreases the
incidence of lymphocele10,26, it can lead to lymphorrhoea.
Lymph leakage can occur if a drain is inserted, or if a drain
is not used. As a result, the peak incidence of lymphor-
rhoea and lymphocele is heterogeneous, and may be up to
6 months after kidney transplantation.

The proposed definitions and severity grading system
are based on fluid content, fluid volume, duration of leak-
age and management, but not size. Lymphocele size can
affect the development of symptoms, but these depend on
the location of the lymphocele and size of the patient.
Some small lymphoceles can disturb graft function; in con-
trast, some large ones exert no pressure on the graft and
are asymptomatic. Therefore, size is not a reliable param-
eter for grading the severity of lymphoceles after trans-
plantation. Most fluid collections are asymptomatic27, and
in almost all instances asymptomatic collections require
no treatment5,9,13,25,28,29. A rise in serum creatinine levels
may not be associated with clinical symptoms. Atray and
colleagues3 reported raised creatinine levels in 60 per cent
of patients with a lymphocele but without any symptoms.
These patients normally required invasive diagnostic and
therapeutic procedures3, so the lymphatic complications
would be graded as B or C according to the proposed sys-
tem, even though the patients were asymptomatic.

Lymphatic complications after kidney transplantation
have not been graded before, except into asymptomatic
and symptomatic categories11,26,34,36. Lymphoceles are
not usually managed according to their size37, although
Hamza and co-workers14 treated all lymphoceles greater
than 80 ml, irrespective of the symptoms, and Dubeaux
et al.38 operated on asymptomatic lymphoceles based on
their size. Ulrich and colleagues11 drained symptomatic
lymphoceles between 3 and 5 cm, and operated on those
with a diameter greater than 5 cm. Location and acces-
sibility are also important factors. If the lymphocele is
located deep within the pelvic cavity adjacent to the iliac
vessels5 or inferomedially37, aspiration may be difficult
or impossible40, and surgery is the only possibility. Sep-
tation of the lymphocele also influences the therapeutic
approach. Zargar-Shoshtari and co-workers40 demon-
strated that aspiration was possible for non-loculated
lymphoceles, whereas loculated ones should be treated
surgically37,40,41.

The severity of lymphatic complications should be
graded according to required clinical management
rather than size, symptoms, location or loculation.
This is in accordance with suggested grading systems
for other surgical complications17,18,104. No treatment is
required for grade A lymphorrhoea, but lymphatic leak or

hospitalization may be prolonged. After aspiration, grade
A lymphoceles do not persist or recur. In contrast, grade B
lymphatic complications affect the clinical course if drain
insertion, drain replacement, sclerotherapy or radiother-
apy is required. Surgically managed patients are exposed
to anaesthetic and procedure-related complications;
therefore, these should be classified as grade C.

Although the definitions and severity grading system for
lymphatic complications after kidney transplantation pre-
sented here should minimize the discrepancy in report-
ing between centres, the lack of standards in radiological
assessment should be noted as a potential limitation. The
lymphocele rate may vary between centres because of dif-
ferences in diagnostic tools and radiological assessments,
and may be underdiagnosed or overdiagnosed as a result.

The proposed definitions and severity grading of lym-
phatic complications after kidney transplantation are the
result of a consensus between large-volume European cen-
tres. The severity grading approach is based on manage-
ment strategy, and does not consider size, symptoms or
location, while treatment selection mainly depends on the
patient’s clinical condition, the surgeon’s preference and
skills and centers’ policies. The proposed definition and
grading system does not aim to suggest a treatment action
plan, or a management strategy, but represents the effect of
chosen treatment strategy, regardless of why it was selected.
The aim was to standardize reported results and to allow
comparison between studies. The proposed definitions and
grading system should be validated in future studies.
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