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Abstract

Postoperative perinephric collections are known complications of a transplant kidney with decapsulation injury
being one of its rare etiologies. It can be early onset due to capsular injury during laparoscopic donor nephrectomy
or late onset usually due to immunosuppressive medications or spontaneous in nature. We report a rare case of late
onset decapsulation injury following insertion of a percutaneous nephrostomy drain for treating hydronephrosis. It
was subsequently treated with marsupialization of the collection and creating a peritoneal window. Complete
resolution of the perinephric collections was noted on follow up. On review literature, it was found that there is no
unanimous management protocol related to decapsulation injuries. We have made an attempt to concise various
treatment approaches mentioned in the literature for such cases and their outcomes. In case of patients with late
onset decapsulation injuries such as ours, marsupialization has shown success in majority of cases obviating the
need for nephrectomy. We suggest that marsupialization can form a reliable first line treatment following late onset

decapsulation without any clear etiology, in majority of cases.
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1. Introduction

Despite many refinements in the operative approach, complications continue to account for a significant cause of
morbidity following renal transplantation. Postoperative perinephric collections are one of the relatively common
findings with reported incidence ranging from 20-50%. These collections are typically due to seromas, lymphoceles,
urinomas, and hematomas that can result in a mass effect on adjacent structures leading to pain, swelling and
allograft dysfunction [1-4]. One rare cause of perinephric collections is decapsulation injury that can be the result of
capsular injury during laparoscopic donor nephrectomy or immunosuppression medications. The classification of
these collections has been controversial. Herein, we report an unusual case of decapsulation in a transplanted kidney
following placement of a percutaneous nephrostomy (PCN) tube for suspected obstructive uropathy more than two
decades following renal transplantation. To our knowledge, this is the latest reported onset of decapsulation injury

with an unique etiology.

2. Case Report

The patient is a 55-year-old man with history of end-stage renal disease (ESRD) of unclear etiology who received a
deceased donor renal transplant in 1991. The patient had an uncomplicated postoperative course and had not
experienced any significant transplant related issues such as rejection episodes or major infections in the ensuing
years. He was in his usual state of health when he presented to the outpatient clinic in August 2014 with acute
kidney injury (AKI) with a rise in serum creatinine from a baseline of 1.0 mg/dL to 2.5 mg/dL. Workup included an
ultrasound of the renal allograft, which revealed new hydronephrosis that was thought to be the etiology of the AKI
(Figure 1).
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Figure 1: Etiology of the AKI.
The patient underwent placement of a percutaneous nephrostomy (PCN) tube by the interventional radiology (IR)

service (Figure 2). Despite adequate placement and drainage, the creatinine did not improve over the following days.

A week later the patient presented to the emergency room with fever, nausea, vomiting, diffuse abdominal pain and
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decreased oral intake. The creatinine level remained elevated (3.0 mg/dL) and a repeat ultrasound and CT
demonstrated resolution of the hydronephrosis, however a new subcapsular complex collection measuring 13.0 x 2.6
x 8.6 cm and a contiguous lower pole perinephric collection measuring 8.3 x 4.4 x 4.6 cm were visualized (Figures
3 and 4). The patient was admitted to the hospital for further work up and IR placement of a perinephric drain into
the subcapsular collection (Figure 5). In addition, a Pseudomonas urinary tract infection was appropriately treated
with Piperacillin/Tazobactam. A cell count with differential was performed on this fluid and the creatinine level was
2.0 mg/dL (Table 1).

Figure 2: Placement of a percutaneous nephrostomy (PCN) tube.

Figure 4: Contiguous lower pole perinephric collection measuring.
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Figure 5: IR placement of a perinephric drain into the subcapsular collection.

Test Result Unit
Color Pink -
Appear Cloudy -
RBC BF 3650 Jul
WBC BF 160 ul
Segs BF 19 %
Lymph BF 41 %
Mono/Macrophage BF 40 %

Table 1: Differential count of body fluid.

The subcapsular drain had persistent high output (450-750cc/day), therefore a nuclear medicine lasix renogram was
also performed that was negative. A tentative diagnosis of a lymphocele was made and an attempt at sclerosis with
daily instillation of betadine was performed. The patient developed pain over the graft site. Repeat imaging revealed
a persistent subcapsular collection. The decision was made to take the patient to the operating room for exploration
and marsupialization of the lymphocele. Intraoperatively, it was noted that the allograft kidney had become
decapsulated and a peritoneal window was created to allow communication into the peritoneal cavity (Figure 6). An
intraoperative biopsy revealed active and chronic tubulointerstitial inflammation, mild interstitial fibrosis/tubular
atrophy (IFTA), diffuse diabetic glomerulosclerosis and arteriosclerosis, and extensive arteriolar intimal hyalinosis
with obliterative changes. These findings were consistent with the recent hydronephrosis and recurrent diabetic
nephropathy, however there was no definite evidence of cell mediated or antibody mediated rejection. One week
following the procedure, follow up imaging confirmed resolution of the perinephric collection with residual

hydronephrosis (Figure 7). Of note, his creatinine improved to a new baseline of 2.0 mg/dL.
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Figure 6: Peritoneal window to allow communication into the peritoneal cavity.

Figure 7: Confirmed resolution of the perinephric collection with residual hydronephrosis.

3. Discussion

Decapsulation injuries of the renal allograft have been noted to occur following renal transplantation and are
typically divided between early and late presentations. Early cases have typically been related to injury resulting
from the donor nephrectomy. For example, Mohamed et al. [5] reported a case of decapsulation at the time of
delivery of the kidney during laparoscopic donor nephrectomy caused by the endocatch device. The kidney was
repaired by suturing the defect and used immediately without any sequelae. Yashwant et al. [6] reported a case of a
37 year old male who underwent living donor renal transplantation that resulted in decapsulation injury which was
successfully treated with sclerosis using povidone iodine instillation. In this case, the decapsulation injury occurred
secondary to cortical scars and dense adhesions encountered during the open donor nephrectomy. Guleria et al. [7]
successfully treated 12 patients that had confirmed lymphatic leaks with 20 mL of alcohol based 5% povidone
iodine instillation followed by clamping the drain for 20 mins and reopening it and repeating the procedure till there

was no further drainage.

Late presentations are typically either spontaneous or related to immunosuppression medications, especially in
patients on sirolimus. Yang et al. [8] reported late spontaneous kidney graft decapsulation after conversion to

sirolimus for maintenance therapy 11 years post-transplant due to presence of chronic allograft glomerulopathy in a
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recipient. Approximately 9 months later the patient presented with severe pain and swelling over the allograft related
to decapsulation injury with associated fluid collection and marsupialization was performed for management.
Unfortunately the kidney function continued to deteriorate and the patient was eventually started on hemodialysis
followed by transplant nephrectomy. It was possible that sirolimus precipitated the spontaneous decapsulation as
lymphocele formation is one of the known side effects. Leal et al. [9] reported the successful treatment of a case of
late spontaneous decapsulation by converting the patient from sirolimus to cyclosporine and performing

marsupialization.

Late spontaneous decapsulation of a kidney graft with excessive fluid leakage is a rare condition with very few cases
being reported in the literature. Herbert et al. [10] using an experimental model of decapsulation had demonstrated
that fluid production rises when ureteral pressure or renal venous pressure is increased. Koene et al. [11] described
two patients with spontaneous decapsulation occurring late after transplant resulting in the accumulation of large
amounts of fluid. Both patients failed multiple attempts to control the accumulation including re-fixating the capsule
with butylcyanoacrylate, wrapping the kidney with lyophilized human dura, and the placement of a LeVeen shunt.
Both patients ultimately required a nephrectomy for definitive treatment. The authors argue that the source of the
fluid probably originated from the renal interstitial tissue in these cases and not lymphatics due to the large quantity
of fluid (up to 5L/d) and low protein levels, including a normal lymphangiogram in one patient as there was no
obstruction in the ureter or renal vein. The cause of the decapsulation remains obscure. Renal vein thrombosis or
rejection can lead to interstitial edema in the kidney, but these conditions were excluded. They assumed that the

edema was secondary to the decapsulation.

Nghiem et al. [12] were among the first to perform marsupialization to successfully treat a subcapsular collection in
a patient that developed a lymphocele after transplant . Mestres et al. [13] also successfully performed laparoscopic
marsupialization on a patient who had received a cadaveric kidney transplant that failed 12 years later. Myhre et al.
[14] also successfully treated spontaneous decapsulation of the kidney 18 years after post transplant by making a 3
inch window in the anterior/cranial wall of the cyst. Others have utilized alternative approaches to treat these
complications that have been more successful. Tiggeler et al. [15] successfully treated a patient with excessive fluid
leakage after spontaneous decapsulation of a renal allograft 6 years post-transplant with infrared contact coagulation.
He then covered the kidney with a slip of omentum which led to decreased fluid leakage with a known follow up of
9 months. Brown et al. [16] obtained a progressive reduction of the collection volume by using furosemide and
amiloride (both diuretics) with no recurrence for 6 years in a women five years post-transplant opting to attempt
medical management rather than surgical intervention. Mousson et al. [17] reported 2 cases, one 4 years post-
transplant and the other 5 years post- transplant with swelling over graft site developing weeks following a 2 meter
fall, with successful treatment in both cases. In the first case marsupialization, was carried out to allow for drainage
of the collection into the peritoneum with no recurrence after 11 years. In the second case, 4 percutaneous drainage
procedures were done that finally led to resolution of the collection. Mekeel et al. [18] wrapped the kidney in
cellulose membrane and sealed it with fibrin glue to decrease the fluid excretion in conjunction with
marsupialization. In their case the postoperative fluid collection and wound drainage from this patient was
unconcentrated urine from the kidney parenchyma. As for most urine leaks, where peritoneal window is not the

standard of care and may promote leakage and based on success reported with use of both cellulose membrane and
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fibrin sealant, gelatin matrix thrombin, bovine serum albumin, cyanoacrylate glue, or collagen matrix, they choose
to use fibrin glue which worked. On thorough review of literature, we found that our case is unique in terms of the
etiology of the decapsulation. Patient developing decapsulation due to a suspected trauma following PCN insertion

has not been reported before.

The pathophysiology of late spontaneous decapsulation remains unclear. Because the number of cases reported in
the literature is small, there is no unanimity on the management. Management varied and was customised depending
on each clinical scenario. The decision to treat, or not to treat as well as how to treat depends on the patient clinical
presentation and success has been obtained by different treatments. In our case when fluid re-accumulation occurred
following the capping trial, the patient was returned to the operating room was treated by the marsupialization
technique and the patient benefitted from the treatment.

4. Conclusion

Perinephric collection is a known complication in a transplant kidney. Etiology and its management varies
depending upon the timing of its presentation. Decapsulation injury to the kidney is one of the rare causes of
perinephric collections. Our patient is a case of late onset decapsulation injury leading to perinephric collections
with an unique etiology. Inspite of the distinctive characteristics of such perinephric collections, marsupialization
has shown success in majority of cases and it eliminates the need for nephrectomy. Marsupialization can form the

first line treatment following late onset decapsulation without any clear etiology in majority of cases.
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