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INTRODUCTION

Perioperative surgical complications in renal
transplantation can, in the majority of cases be
categorised as either vascular (e.g. vascular
thrombosis, haemorrhage and renal artery stenosis)
or urologic (e.g. urinary fistula, ureteral obstruction
and reflux). These complications can occur at any
point peri-transplantation from the intraoperative
period, through the immediate post-operative period
to several months after the transplantation. Their
diagnosis could be incidental or they may be diagnosed
in association with significant post-transplantation
morbidity and mortality[1,2]. Although the use of
imaging techniques such as ultrasonography and
computerised tomography enables visualisation of
radiological characteristics and the anatomical
relationship of these collections to the transplanted
kidney, percutaneous aspiration and biochemical
analysis of the collections is instrumental to the
establishment of the aetiology of such perinephric fluid
collections[3].

This review focuses on the aetiopathogenesis
and differential diagnosis of the perinephric fluid
collection after renal transplantation, and provide an
evidence-based management of the condition.

Aetiopathogenesis and Differential Diagnosis of

Perinephric Fluid Collection Post Renal

Transplantation.

Productive surgical drainage post-transplantation
results from the perinephric fluid collection after the
surgical procedure. Perinephric fluid collections are

common post renal transplantation occurring in close
to 50% of renal transplantation[4–6]. However, the
incidence and prevalence vary widely from centre to
centre, depending on the experience of the transplant
team and available diagnostic facilities. Common
aetiologies of perinephric wound collection are:
I. Haematoma
II. Lymphocele
III. Seroma
IV. Abscess
V. Urine leak and urinoma

Generating a differential diagnosis often
depends on the temporal relationship of the
transplantation surgery to the development of fluid
accumulation. Haematomas and urinomas usually
occur within days of the transplant surgery, while
Lymphoceles develop a few weeks to many months
after the transplantation.

HAEMATOMA

Haematoma may occur as a result of the transplant
surgery procedure, or secondary to a complication
of renal biopsy, or as a result of rupture of graft
pseudoaneurysm. They usually occur in the immediate
post-operative period. Haematomas complicating
transplant surgeries can be located anywhere
(intrarenal, subcapsular, Perinephric, intravesical and
the patient’s pelvis)[7,8]. Most haematomas are small,
identified as small crescentic perinephric fluid
collections during ultrasound review of the
transplanted kidney and are regarded as normal
sequelae of the transplant surgery requiring no
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intervention. However, haematoma could be massive,
causing haemodynamic instability in the patient or
renal compromise as a result of hydronephrosis from
extramural ureteric obstruction or page
kidney[6,9,10].

Surgical drainage in haematoma is
sanguineous, and biochemical analysis of the drained
fluid is identical to that of patient’s serum. Radiological
appearance of haematomas on ultrasound can also
assist in distinguishing haematoma from other
perinephric collections. Typically, it is echogenic in
the immediate perioperative period and may have
multiple septations[4,6,11]. Its echogenicity would,
however, decrease over time as clot lysis occurs.
Computerised tomography would show perinephric
fluid collection with high attenuation[12]. Small
perinephric haematomas are managed conservatively,
while surgical intervention is required in large
haematomas causing ureteric obstruction or renal
compression with worsening renal function[5,10].

LYMPHOCELE

In the renal transplant patient, lymphocele (defined
as a pseudocysctic collection containing lymph)
develop as a result of disruption of lymphatic channels
during surgery. The collection could result from
disruption of the iliac lymph vessels of the recipient
or from the lymph vessels of the graft hilum. Its
aetiology has been ascribed to inadequate ligation of
lymph vessels overlying recipient’s iliac vessels or
vessels in the hilum of the transplanted kidney.
Lymphorrhagia occurs as a result of drainage from
lymphoceles and typically presents several weeks to
months after surgery [13–15]. The incidence of
lymphocele varies from 0.6 to 22%(5,14,16), patients
on sirolimus are more likely to developed lymphoceles
when compared with other recipients due to delayed
wound healing[17,18]. Clinical presentation varies
widely depending on the volume and location of the
lymphocele. Most lymphoceles are asymptomatic,
However, clinical presentations from mass effects
such as; compression of the ureter causing
hydronephrosis, iliac vessel compression with oedema
of the lower limbs and renal compression with
resultant impairment of renal function have all been
documented in the literature[2,19].

Sonographically, lymphoceles appear as fluid
collections in the inferio-medial aspect of the graft,
often contains septations and have low levels of
internal echoes[2,16,19]. The drain fluid electrolytes

and creatinine are not remarkably different from serum
values [20]. Some investigators have however
reported higher enzymatic activity of creatine kinase
in perinephric lymphocele[21].

SEROMA

Seromas are accumulation of proteinaceous fluid in
the body that is thought to form as plasma from local
haemorrhage or other serous fluid accumulate at sites
of trauma or surgery. Seromas are different from
haematomas as they do not have red blood cells, and
from abscesses, as they are sterile. In renal
transplantation, they are usually located anterior to
the transplanted organ[22]. Peri-transplantation
seromas are typically managed with aspiration and
catheter drainage[9].

ABSCESS

Perinephric abscess collections are uncommon and
they usually develop in the first few weeks post
transplantation. They could occur as sequelae of
pyelonephritis, or be due to bacterial seeding of
haematoma, urinoma or lymphocele[18,19].
Symptoms may be few due to the immunosuppressed
state, however, patients may develop lower abdominal
pain at the transplant site and constitutional symptoms
such as; fever, malaise, anorexia and weakness.
Tenderness would be elicited at the site of
transplantation[6].

They appear as nonspecific complex cysts
on ultrasound, Computerised tomography would
reveal areas of fluid attenuations with the intra-lesion
gas collection[6,19]. Aspirated fluid from the
perinephric abscess is purulent with a high
polymorphonuclear count. In addition, bacterial
culture would be positive.

Drainage of the abscess with appropriate
antimicrobial therapy is the mainstay of treatment in
patients with perinephric abscesses[23,24].

URINE LEAK AND URINOMA

Urinomas typically present as perigraft collectins with
very high creatinine and potassium concentrations in
fluid aspirate compared with concentrations in
simultaneously taken blood sample. They typically
have an early temporal relationship post renal
transplantation[6]. The incidence ofurinomaspost-
transplantation ranges between 1.2% and 8.9%[25–
27) It constitutes an early urological complication
commonly occurring within the first two weeks of
transplantation.

Aetiopathogenesis and Differential Diagnosis of Perinephric Fluid
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Blood supply to the ureter is from various
sources; renal pedicle, adjacent lumbar arteries, the
urinary bladder and uterine arteries in females [28].
The bladder, lumbar and all other sources of arterial
supply to the ureter are lost during the harvest of the
kidney leaving the vascular supply from renal pedicle
which is tenuous and easily damaged as the only blood
supply of the ureter. Surgical anastomosis techniques
using ureteroureterostomy or pyeloureterostomy have
been found to increase the likelihood of this
complication compared with
ureteroneocystostomy[6].

A major cause of urine extravasation is
ureteric necrosis from vascular insufficiency or
increased intraluminal pressures from urinary
obstruction. Also, leakages as a result of non-water
tight anastomosis at the ureteroneocystostomy site
may occur, as well as caliceal leakage as a result of
a segmental infarction in kidneys with ligated
accessory vessels or that of a polar artery [5,6]. Thus,
extravasation of urine can occur from any anatomical
site along the urinary tract; Pelvis, ureter and the
ureteroneocystostomy site[6].

Clinical Presentation of Urinoma

Urinomas occur early in the post-transplantation
period, mostly within the first two weeks after
transplantation. They vary in size and can occur at
any point between the transplanted kidney and the
urinary bladder, though occurrence at unusual sites
such as the scrotum and thigh have been described
in the literature[29,30]. Patients with urinomas present
with excessive surgical drain fluid or extravasation
from the surgical wound site. There may be fullness
and tenderness around the graft with ipsilateral leg
swelling,  labial or scrotal oedema in addition to a
reduction in urine output[5,6,31]. Renal function
impairment may occur from ureteral obstruction with
back pressure on the graft parenchyma. Unusual
presentation of rupture into the peritoneum causing
urine ascites has also been reported[32].

Urinomas appear as a well-defined anechoic
fluid collection without septations along the urinary
tract on ultrasound that increases rapidly in size. Radio
nuclear imaging with Technetium-99m
Mercaptoacetyltriglycerine (MAG

3
) radioisotope

scan will demonstrate progressively increasing
retention  of radiotracer activity within the
collection(9,19,33,34). The definitive diagnosis of
urinoma is based on biochemical analysis of the

aspirated fluid. Elevated fluid creatinine and
potassium concentrations are seen in urinomas when
compared with their serum concentrations in patients
with a functioning graft.

Management

Therapeutic concerns in the management of patients
wit urinomas include; Decision on the most
appropriate intervention for the aetiology of the
urinoma, investigation and management of the
associated renal function impairment and prevention
of worsening of hyperkalaemia.

The initial management of UL post renal
transplantation usually involves the placement of the
urinary catheter in the bladder and percutaneous
nephrostomy tube for diversion of urine away from
the site of ureteral leakage(25). Double-J stents could
be placed either by percutaneous antegrade approach
or retrogradely from the bladder through cystoscopy
for maximal decompression(25). Opinion on the utility
of stents differs however as some authors have not
found any significant effect on urological
complications with its usage(35). For small distal UL,
this conservative intervention may suffice. The
effectiveness of conservative measures for small ULs
has been documented by some investigators(25,35).

Surgical exploration is required in proximal
or extensive ULs and in patients with renal
compromise. It is also required in early (few days
post operation) and in patients in whom conservative
measures have not resolved the extravasation(3,36).
The urinoma is drained with resection of the
devitalized area of the ureter and subsequent re-
implantation if viable. If the viable length of the ureter
is short, a bladder flap is required. Omental
interposition may be necessary for patients with
uretero or vesico-cutaneous leakages(36).

CONCLUSION

In conclusion, Perinephric fluid collection is one of
the frequent urologic complications seen post-
transplantation, radiological evaluation is required for
quantification of the collection and localisation.

Definitive aetiological diagnosis is however
based on biochemical analysis of the aspirated fluid
from the perinephric collection.

Large or symptomatic perinephric fluid
collections require aggressive surgical intervention to
prevent graft loss or patient’s demise.
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