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Abstract
Introduction Lymphyocele by definition is the collection
of lymph that is contained by a pseudomembrane. Management of lymphocele varies from simple aspiration or
aspiration with sclerothreapy to more invasive technique,
such as internal/external drainage. We present the results
of 36 patients who developed pelvic lymphocele after renal
transplant.
Materials and methods A total of 1720 patients underwent living related donor renal allograft transplant at our
centre. Of the total 1720 transplants 36 patients developed
symptomatic lymphocele and underwent definitive management. Retrospectively analysis of the clinical data of
these 36 patients was done.
Results Thrirt six patients (2.09%) had a clinically significant lymphocele, which needed definitive management.
All these patients underwent ultrasound guided drain placement and sclerosant injection. Fifteen out of 36 patients
(41.6%) had successful treament with percutaneous drain
placement. Laparoscopic marsupialization of lymphocele
was done in 21 patients who failed percutaneous drain
insertion therapy after diagnostic aspiration. Laparoscopic
Marsupilization was successful in 18 out of 21 patients
(85.7%). The 3 patients with failed laparoscopic marsupialization were managed with open surgical marsupialization.
Conclusion Significant number of lymphocele post renal
transplant may be asymptomatic but still cause deterioration of renal function even without causing obstructive
uropathy. Lymphoceles causing renal deterioration or
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symptoms should be managed in a step ladder fashion starting from percutaneous drainage to laparoscopic marsupilization to open surgical approach. Asymptomatic recurrences post marsupialization are common and should be
only closely observed unless they become symptomatic or
cause deterioration of renal function. A systematic protocol
may help in treating these patients better.
Keywords Lymphocele · Laparoscopic marsupialization ·
Percutaneous drainage · Post renal transplant

Introduction
Lymphyocele by definition is collection of lymph that is
contained by a pseudomembrane [1]. The source of lymph
may be lymphatics of transplanted renal hilum, lymphatics of bed of transplant kidney or breach in renal capsule
of the transplanted kidney [2–4]. Few drugs may increase
the propensity of lymphocele, such as sirolimus, anticoagulants and antidiuretics [5]. Reported incidence of lymphocele after renal transplant varies from 0.6 to 18% [2]. Lymphocele by itself rarely causes any symptoms. Symptoms
occur mainly due to pressure effect of the collection. One
of the common presentation is asymptomatic rise of serum
creatinine levels, this is due to compression on ureter causing hydronephrosis of graft kidney. Other probable cause
of rise in serum creatinine levels is pressure effect on renal
vessels at hilum. Compression on iliac vessels may cause
oedema in unilateral limb with or without pain. Displacement of bladder by lymphocele may cause urinary frequency [6]. Large quantities of fluid may collect before the
patient has discomfort at the operative site.
Treatment of lymphocele depends on the symptomatology. Small asymptomatic collection does not require any
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treatment apart from regular follow-up. Large collection
or symptomatic collection warrants management. Management of lymphocele varies from simple aspiration or
aspiration with sclerothreapy to more invasive technique
like internal/external drainage. The recurrence after these
treatments is high [7, 8]. Laparoscopic marsupialization is
the standard of care for the lymphoceles not responding to
percutaneous drainage [9]. We present results of 36 patients
who developed pelvic lymphocele after renal transplant
over the period of last 15 years.

Materials and methods
The clinical and operative data of all the renal transplant
recipient patients operated between January 2001 and

Fig. 1  a CT image of a lymphocele which is lateral to the graft kidney in sagital section, b a laterally placed lymphocele in transverse
section. c A coronal section of a lymphocele placed inferior and
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March 2016 was retrospectively reviewed for clinically
significant or symptomatic lymphoceles. Our evaluation of lymphocele included ultrasonography (USG) and
computerised tomography (CT) to assess the location,
size and relation of the fluid collection with other vital
structures, this was followed by diagnostic aspiration
(Figs. 1a–d, 2a). The aspirated fluid was sent for microbiology and biochemistry, fluid creatinine levels differentiate lymphocele from urinoma. The mean serum creatinine in all the 36 cases of lymphocele in our series was
1.71 ± 3.80 (0.9–2.5) mg/dl prior to intervension. Once
lymphocele was diagnosed then definitive management
starting from percutaneous drain placement with sclerosant injection was done. If this was not successful laparoscopic marsupialization was done, failing which open
surgical marsupialization was done.

medial to the graft kidney and d showing infero-medial location of
lymphocele in transverse section
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Fig. 2  a Ultrasonic imaging
of lymphocele, b showing the
laparoscopic correlation of a.
c Laparoscopically marsupialized cavity of lymphocele and d
laparoscopic evertion of edges
of lymphocele cavity with
placement of omentum inside
the lymphocele cavity

Technique of percutaneous drain placement with sclerosant injection.
An Ultrasound (USG) examination was done, the maximum bulge of lymphocele was identified. Using a puncture
guide attachment and marker on the screen, the punture
tract was localised and the lymphocele was punctured with
a 18 g two part puncture needle (Cook Medical™, Bloomington, USA) on efflux of lymph a guide wire (GlidewireTM,
Terumo, Tokyo, Japan) was placed inside the lymphocele
cavity and the tract was dilated to 14 fr. A 14 fr malecots
catheter (Devon Inovation Pvt. Ltd.™, Bengluru, India)
was placed over the guide wire, under ultrasound guidance.
Malecots catheter was kept in situ for 5 days as this helped
the tract to mature, during this time the drain output from
the catheter was daily monitored. All the percutaneous
interventions were done by the operating surgeons. After
5 days of drain placement, 5 ml of 10% Povidon–Iodine
diluted with 5 ml of normal saline for each 100 cc of cavity size was instilled in the cavity once daily. Post instillation the Malecots catheter was blocked for 30 min and
continous drainage was done there after. This treatment
was continued for 14 days or till the time when the drain
output decreases to less than 50 cc, whichever was earlier.
After which drain was removed. If the drain output did not
decrease even after the above efforts or there was an reccurrence of collection after drain removal, laparascopic marsupialization was planned.
Laparoscopic marsupialization was done as follows.
All patients had an enema night before surgery. Bladder
was catheterised and catheter kept in sterile field for access

during surgery. Malecots catheter was in situ in 6 of the 21
patients and it was clamped a night prior to surgery. Under
general anaesthesia and endotracheal intubation, patient
was kept in Trendelenburg position and 3-port laparoscopic
approach was used. Veress needle was introduced in mid
line, 2 finger width above umbilicus, pneumoperitoneum
was created with CO2 and at the same point a 10 mm camera port was inserted. In case of very large lymphocele
point of entry of veress needle was shifted cranially. In case
of a right iliac fossa lymphocele the right hand port was a
10 mm port, at the level of mid umbilicus, pararectally on
right side and the left hand port was a 5 mm port just below
the lower border of umbilicus at the lateral border of left
rectus muscle. On laparoscopy lymphocele was identified
by bulge in pelvis with a bluish hue (Fig. 2b). A 5–6 cm
window was made on the lymphocele wall. For this endoscissors or a hook electocautery was used. Aspirated fluid
was sent for microbiology and biochemical examination.
A ellipse of the wall of the lymphocele cavity was excised
(Fig. 2c). The edges of the cavity were everted using Hemo-lock™ (Teleflex, NC, USA) clips or everting stiches were
taken between the edge of the lymphocele and abdominal
wall, using 2-0/3-0 Polyglactin suture (Fig. 2d). Window
created was enlarged taking care not to damage bladder, a
good channel was established between cyst wall and peritoneum to allow free drainage (Fig. 2c). Cavity was inspected
for any septations. Omentum was finally mobilised and
tail of the omentum was sutured or clipped into the cavity leaving enough space around the omentum for drainage of lymph (Fig. 2d). A 14 fr nelaton catheter was left in
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pertoneal cavity as a drain. Patient was allowed clear fluids
8 h after surgery and soft diet the very next day. Drain was
removed once it started draining less than 50 ml per day.
Postoperatively patient was monitored for declining
trend of serum creatinine levels, symptomatic recovery and
weekly USG was done to access recollection till 6 weeks.

Results
Since 2001, a total of 1720 patient underwent living related
donor renal allograft transplant at our centre. All transplants were performed retroperitoneally in iliac fossa with
standard technique. All donor surgeries were done laparoscopically. Thirty-six patients had a Clinically significant
lymphocele, which needed definitive management, thus
overall incidence of symptomatic lymphocele was 2.09%.
Double J stents were placed during the transplant in 12 out
of 36 patients and removed on post operative day 10. All
the 36 patients underwent, ultrasound guided drain placement and sclerosant injection. None of these patients experienced pain, fever or any other symptoms post sclerosant
injection. Fifteen out of 36 patients (41.6%) had successful treament with percutaneous drain placement. Laparoscopic marsupialization of lymphocele was done in 21
patients who failed percutaneous drain insertion therapy
after diagnostic aspiration (Fig. 3). Laparoscopic Marsupilization was successful in 18 out of 21 patients (85.7%).
During laparoscopic marsupialization post sclerosant injection, there was no evidence of thickened lymphocele wall
or increased vascularity or inflamation. The 3 patients
which failed laparoscopic marsupialization were managed
with open surgical marsupialization. Failure was defined
as recurrence of symptoms or asymtomatic rise of creatinine due to a tense lymphocele. In our series, maximum
patients presented within 6 weeks of transplant, althought
longest interval of presentation after the transplant was 485
days. Average time interval of presentation was 91.89 ± 129
days. All 36 patients had varied presentations, 15 patients
had raised serum creatinine levels without any other symptoms (Table 1). Eleven patients had creatinine rise with
graft hydronephrosis. Eight had unilateral leg oedema with
lower limb pain (Table 1). Five of these patients, presented
with discomfort at surgical site and vesical tenesmus. One
patient was completely asymptomatic with only a bulge at
the graft site due to large collection. The patients who presented with deterioration of renal fucnction presented early
as compared to patients who were asymptomatic or had
only hydronephrosis or mild pain (Table 1).
Mean operative time for laparoscopic marsupilization was 75.75 ± 29 (range 45–130 min) min and for open
surgical marsupialization it was 92.5 ± 22.25 min. In 15
patients omentopexy was done along with laparoscopic
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marsupialization. Mean haemoglobin drop in laparoscopic
marsupialization was 0.29 ± 0.2 gm/dl. Mean Creatinine
drop on day 2 post surgery was 0.49 ± 0.3 mg/dl. Average
hospital stay was 3.55 ± 2 days and none of the patients had
any life threatening or graft threatening complication. Two
patients had fever which required to be treated with antipyretics (Clavien dindo 1). At one month follow-up, 5 patients
from the percutaneous drain placement group and 11 from
the marsupialization group had asymptomatic recollection
at the site of lymphocele cavity i.e. 43.2%, which was serially followed up. None of these patients developed rise in
serum creatinine or any symptom. The longest follow-up
among these patients is 14 years and the shortest follow-up
is of 6 months.

Discussion
The exact etiopathogenesis of lymphocele formation after
Renal transplant surgery is not known [10]. The most commonly believed theory is; “failure to ligate the lymphatic
along the vessels in donor and recipient, along with decapsulation of the donor kidney” [2–4]. It has been stated by
Zietek et al. that the lymphocele does not have any causal
association with the native kidney disease, in our series
also we had a similar experience [10]. The most common
native kidney disease in our series of lymphocele patients
was idiopathic followed by diabetic nephropathy; this
was in concordance with the native kidney disease in our
renal transplant patients. None of the patients had history
of iliac fossa surgeries or interventions, such as radiation
therapy. Various presentations of clinically significant lymphocele include deterioration of renal function, pain and
vesical tenesmus that can occur due to irritation of bladder
by a perivesical collection. Limb edema and edema of the
external genitalia is also seen due to venous or lymphatic
compression [11–13]. Lymphocele can present as localized
discomfort and leakage of lymph from the wound. Elder
et al. [14] have reported venous compression by lymphocele leading to deep venous thrombosis and pulmonary
embolism.
In our series, most common presentation was asymptomatic rise of serum creatinine. After ruling out other nephrological causes of rise in serum creatinine, lymphocele
was treated and a drop in serum creatinine (0.48 ± 0.29 mg/
dl) was observed within 2 days. All these lymphocele
appeared tense when examined on ultrasound as compared
to the lymphocele, which did not cause symptoms. In addition, when the fluid was drained from these lymphocele,
it came out under pressure, though this was not measured
objectively. We did not observe any wound complication or
vascular thrombosis secondary to lymphocele. One patient
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Perigraft Collection On USG

Symtomatic (36/1720) [2.09%]
1. Rise in serum (sr) Creatinine *

Asymptomatic

2.Hydronephrosis with Rise in Sr creatinine
3.Pain, Limb edema
4. Urinary, local symptoms

Regular follow up
with serial sr creatinine levels and
USG

CT Pelvis followed by Aspiration and fluid biochemistryLymph confirmed

Percutenous drain placement and sclero therapy
(36/36) [100%]

Drain is kept till drain it is <50ml or for 14days
(which ever is earlier)

Yes(15/36)[41.6%]

Persistent symptoms, high drain
output for >14days (21/36)[58.3% ]

Removed and regular follow up
with USG and Sr. creatinine
levels at 2 weeks and 6 months

Laparoscopic Marsupialization+

Recurrence- Surgical
Marsupialization

Regular follow up with serial USG
and Sr creatinine at 7th, 14th, 30th
POD

Symptomatic
Recollection

Open Surgery (3/36) #

Fig. 3  Protocol of management of lymphocele post renal transplant
and authors experience. (): shows the number of cases. []: shows the
% of cases. (Asterisk) nephrological causes and rejection were ruled
out. (Hash) three patients required open draineage, all the 3 patients

were post laparoscopic marsupialization. (Plus) Medially Placed lymphoceles are better managed by laparoscopic method as oppose to the
once which are lateral and behind the graft kidney, they require open
surgery
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Table 1  Symptomatology
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Symptoms at presentation

No. of patients

Mean number of days
after which symptoms
occured

Increased serum creatinine only
Increased serum creatinine and graft hydronephrosis
Limb oedema
Pain and irritative lower urinary tract symptoms
Asymptomatic
Hydronephrosis and limb oedema
Fever with local signs of inflamation

15
11
8
5
1
3
1

43.4 ± 16.2
37.6 ± 13.88
88.37 ± 72.35
148.4 ± 142.7
485 days
57 ± 35.36
66 days

Table showing presentation of various patients

had an infected lymphocele, a percutaneous drainage was
done and he did not require any further treatment.
Diagnosis of lymphocele is based on Ultrasound examination (Fig. 2a), Computed tomography (CT) (Fig. 1a–d)
and analysis of fluid [15]. As on most of the occasion the
lymphocele is superficial in location and is limited to extra
peritoneal confines hence, it is very well demonstrated by
ultrasound examination. As soon as this collection is found,
a diagnostic aspiration can be done. CT scan or Magnetic
resonance imaging (MRI) should be used to demonstrate
relation of the fluid collection to the graft kidney, ureter
and graft vessels.
Treatment options include therapeutic aspiration with
or without Sclerosant injection. This method has a failure
rate of close to 100% [10]. After diagnostic aspiration and
confirmation of diagnosis we proceed for therapeutic percutaneous drainage, which has a success rate of 50% in literature [10], in our series percutaneous drainage with Sclerosant injection had a success rate of 41.6%. In our series, 7
out of the 36 lymphocele has septations seen on ultrasound
but all of them drained completely with a single Malecots
catheter placement and 4 out of the 7 responded to drainage with sclerosant therapy. This may be due to the fact
that these septa may not be completely compartmentalizing
the lymphocele. In our set of patients, radiological investigations could not predict which lymphocele are going to
respond to drainage alone and which ones could require
laparoscopic marsupialization. Laparoscopic marsupialization has a very high success rate to the tune of 75–100% [9,
10], we in our series achieved a success rate of 85.7%. In
all the 3 patients that failed laparoscopic marsupialization
the lymphoceles were anatomically posterior to the graft
kidney. Hence, during laparoscopic marsupialization, adequate ellipse of lymphocele wall could not be excised and
the opening collapsed in the postoperative period, leading
to a symptomatic collection, which required open surgical
drainage.
In our patients recurrence rate in the form of asymptomatic and clinically insignificant collection was 44.4%, all
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these collections occurred at the site of lymphocele cavity
but they were considerably small and not tense appearing
on ultrasound and 56.2% of them disappeared on follow-up
of 6 weeks. None of these became symptomatic or caused
deterioration in renal function on follow-up. These collections can be explained by continued lymph production
which progressively gets better absorbed by the omentum
or the peritoneal cavity due to a direct communication
between the lymphocele wall and peritoneum, also a proportion of them will stop producing lymph. In both the
situations unless the collection becomes symptomatic or
causes deterioration of renal function they should only be
observed. As various treatment modalities exist for managing lymphocele, based on our experience of these 36 cases
and review of literature we propose an algorithm for management of symptomatic lymphocele.
Protocol to be followed for prevension, early detection
and appropriate treatment of lymphocele (Fig. 3).
Meticulous dissection and ligation of all lymphatics in renal recipient bed as well as in the donor kidney
should be done. In case of laparoscopic donor nephrectomy meticulous bench dissection with ligation of all the
lymphatics should be practised. We do not use sirolimus
and everolimus in our primary immunosuppresion induction protocols. Daily ultrasound examination of the graft
kidney by the treating clinician as part of clinical examination should be done till the patient is discharged, we
have a dedicated ultrasound machine in our transplant
unit for the same. If that is unavailable, baseline ultrasound should be done within the first week after renal
transplant, once the renal funtional normalizes [16].
This baseline will also help as a reference in case any
pathology develops later on. Any collection should be
serially followed upto 6 weeks. In case patient develops
symptoms, such as vesical tenesmus, pain, limb edema,
deterioration in renal function or patient has a collection
larger than 6 cm which is inferio-medial in location the
collection should be aspirated. Apirate should be sent
for creatinine levels to differentiate it from urine, a straw
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colored fluid with high protien content and raised lymphocyte count is suggestive of lymph. In case the cavity
refils, lymph is confirmed on examination and had patient
is symphtomatic and/or has renal functional deterioration, a percutaneous drain should be placed with subsequent sclerosant injection.
While performing laparoscopy, lymphocele is identified by a bulge in pelvis, this bulge generally has a bluish hue [17] (Fig. 2b). Tense pneumoperitoneum may
compress relatively small lymphocele and cause difficulty in identification. In these cases it might be helpful to decrease the pneumoperitoneum pressure. In cases
with thickened peritoneum trans-illumination may help.
This is done by concentrating the light of laproscope over
the bulge. Since this cavity contains clear fluid it glows.
Incision must be made on the most illuminated area of
the swelling. Most definitive and reliable technique for
localization of lymphocele is intraoperative real time
USG. After localization laparoscopic needle aspiration
confirms the position of lymphocele. In addition, a needloscope or a micro perc needle can be passed into the
lymphocele cavity percutaneously and the cavity can be
transilluminated from within, once this is done the laparoscope light should be turned dim to identify the glow of
the cavity. At times the margin of lymphocele in relation
to bladder may not be clear. Distending the bladder and
laparoscopic probing of dome helps in the identification
of bladder, also cystoscopy and illumination of bladder
with cystoscopy light can help identify the bladder, during which the laparoscopic light should be turned dim.
Similarly movement of folley’s bulb on traction will also
help in the identification of bladder. USG would be helpful to identify bladder with the foley’s bulb in situ.
Potential complication includes damage to surrounding
structure. Injury to bladder may result in cystostomy. Identification and meticulous repair with laparoscopic suturing
is possible and rarely results in long term sequelae. Position
of ureter is highly variable and literature quotes pre-operative antegrade stenting for easy identification. We did not
place a double J stent in any of the cases and also did not
experience any ureteric injury.
Limitation of this study is that it is a retrospective analysis of renal trasplant recipient patients.The proposed protocol is based on evaluation of our data of last 15 years.
We propose to prospectively test our protocol to detect and
manage lymphocele in tranplant recipients.
To summerise, lymphocele is a common finding rarely
requiring intervention. But it can potentially cause singnificant morbidity to renal transplant recipient. Those found
to be causing symptoms or deterioration of renal function
should be treated at the earliest. Post transplant screening
of all the patients with ultrasound helps in better follow up
and early identification of symptomatic lymphoceles.
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Conclusion
Significant number of lymphocele post renal transplants
may be asymptomatic but can still cause deterioration of
renal function even without causing obstructive uropathy.
Lymphoceles causing renal deterioration or symptoms
should be managed in a step ladder fashion starting from
percutaneous drainage to laparoscopic marsupilization to
open surgical approach. Asymptomatic recurrences post
marsupialization are common and should be only closely
observed unless they become symptomatic or cause deterioration of renal function. A systematic protocol may
help in treating these patients better.
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