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Abstract

Donor-derived fungal infection is a significant complication in renal transplant recipients that can be
associated with serious and sometimes deadly consequences. This article reports two patients who
develop severe vascular complications secondary to different fungal infections from the same donor. One
patient is diagnosed with renal artery aneurysm that is caused by Candida parapsilosis, and the graft
has to be removed. The other patient has developed renal arterial rupture that is attributed to
Cryptococcus. Although the affected renal artery is excised and the remaining artery is anastomosed,
the function of the graft is not restored. Early recognition and prompt management of vascular
complications caused by fungal infections are crucial for favorable outcomes.
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Introduction
Renal artery aneurysm or rupture caused by mycotic infection
is an extremely rare but potentially life-threatening
complication after renal transplantation [1,2], with an
estimated prevalence of less than 0.1% [3]. The infection can
be derived from the donor, exogenous contamination during
harvesting, preservation and implantation of the graft [4,5], or
preexistent infection in the recipient [6]. Early recognition and
prompt management of renal artery complication is very
important because of its devastating clinical course and
outcomes. Herein we report two recipients who have
underwent renal transplantation from the same donor and
developed renal artery aneurysm or rupture secondary to
different mycotic infections during early post-transplant
period.

Case Report

Donor
A 38-year-old man died of brain injury secondary to brain and
abdominal trauma. Five days after being admitted to the
intensive care unit, the patient was diagnosed with brain death
and accepted as a multi-organ donor. The usual blood and urine
culture were negative, although the patient had pulmonary
infection and carried a urinary catheter before organ extraction.
The serum creatinine level of the donor was 1.2 mg/dL. Results
of hepatitis B and C viruses were negative, and human
immunodeficiency virus test result was also negative. The liver

and kidneys were removed and allocated to different transplant
centers.

Renal recipient one
Patient 1 was a 62-year-old woman with end-stage renal
disease caused by polycystic kidney. Three years after starting
hemodialysis, she underwent deceased-donor kidney
transplantation of the right kidney to the right iliac fossa in
Zhongshan Hospital of Sun Yat-sen University. The
preparation of the donor kidney was uneventful, which
included 1 vein and 1 artery. The recipient iliac fossa was
exposed extraperitoneally. The graft’s vein and artery was
anastomosed end-to-side to the recipient’s external iliac vein
and artery, respectively. HLA typing showed three antigen
mismatches. Direct microcytotoxic cross-match was negative.
The cold ischemic time was approximately 6 h, and the total
warm ischemic time was 5 min. Immunosuppression included
antithymocyte globulin, prednisone, mycophenolate mofetil
and tacrolimus. The patient showed immediate recovery of
graft function and achieved a baseline serum creatinine level of
1.3 mg/dL.

After one month, an asymptomatic rise in serum creatinine to
4.0 mg/dL was noted and the patient was readmitted to the
hospital. Doppler ultrasonography showed a pseudoanerysm of
the arterial graft anastomosis between renal transplant artery
and external iliac artery. Computerized tomographic (CT)
angiography also showed the anastomotic pseudoaneurysm
(4.0 × 3.5 cm) (Figure 1). Urine culture result was positive for
Candida parapsilosis. After signing a consent form, she was

ISSN 0970-938X
www.biomedres.info

Biomedical Research 2018; 29 (2): 353-356

Biomed Res 2018 Volume 29 Issue 2 353



taken to the operating room to undergo transplant nephrectomy.
The patient received treatment with voriconazole for 3 months
and hemodialysis.

Figure 1. Computed tomographic angiography with 3-dimensional
reconstruction showing a 4.0 × 3.5 cm pseudoaneurysm (white
arrow) at the junction between the donor renal artery and right
external iliac artery.

Renal recipient two
Patient 2 was a 25-year-old man with end-stage renal disease
caused by glomerulonephritis. Two years after starting
hemodialysis, he underwent deceased-donor kidney
transplantation of the left kidney to the right iliac fossa in the
Second Xiangya Hospital of Central South University. The
preparation of the donor kidney was uneventful, which
included 1 vein and 2 arteries. The recipient iliac fossa was
exposed extraperitoneally. An end-to-side anastomosis was
done between the transplanted renal vein and the external iliac
vein. The renal artery was anastomosed end-to-side to the
external iliac artery because two renal arteries of similar
diameters were using abdominal aorta patch. HLA typing
showed two antigen mismatches. Direct microcytotoxic cross-
match was negative. The cold ischemic time was
approximately 30 h, and the total warm ischemic time was 5
min. Immunosuppression included antithymocyte globulin,
prednisone, mycophenolate mofetil and tacrolimus. The
recipient showed immediate recovery of graft function. The
duplex ultrasonography routinely performed on day 14 showed
that the graft was normal, and the patient was discharged from
the hospital on the same day.

Sixteen days after transplantation, the patient developed
abdominal pain that was very intense in the right
hypochondrium, and was readmitted to the hospital with
emergency. Physical examination found that blood was spurted
from original drainage tube site. The patient received
emergency surgery, in which rupture on the upper branch of the
renal artery 2 cm from the arterial anastomosis site was found.
Because of the difficulty to repair, the rupture was resected and

anastomosis between the proximal and distal artery was
performed. During the surgery, blood flow to the kidney was
occluded for nearly 30 min.

After operation, the patient developed a sudden decrease in
diuresis. The cause for rupture was initially attributed to the
surgical technique, but subsequent histopathologic examination
showed the presence of Cryptococcus in the vascular bed of
rupture (Figures 2A and 2B). Treatment with fluconazole (400
mg/d) was immediately started and continued for 6 months.

Figure 2. Histopathologic examination showing the presence of
Cryptococcus in the vascular bed of rupture. (A) Purplish-red stained
Cryptococcus (white arrow) in diseased renal artery (PAS stain;
original magnification, 200X). (B) Blue stained Cryptococcus (white
arrow) in diseased renal artery (Alcian blue stain; original
magnification, 400X).

On day 21 after transplantation, Doppler ultrasound scan
showed that there was little blood flow especially in the upper
part of the kidney. Angiography confirmed that the upper
transplanted renal artery was blocked. In addition, the patient
presented with periallograft fluid collections on ultrasound, but
test result of the accumulated fluid was negative. There was
continuing drainage fluid until 3 months after secondary
operation. Unfortunately, the graft function did not gain
recovery and the patient was treated with hemodialysis.

Liver recipient
Liver recipient was a 43-year-old woman with end-stage liver
disease caused by hepatitis B. The liver transplantation was
performed in another organ transplant center. After
transplantation, the patient did not have any infectious
complication. Nine months after transplantation, the patient
had an optimal graft functioning, in absence of infection.

Discussion
Mycotic arterial aneurysm or rupture following renal
transplantation is an uncommon but dreaded complication,
which may cause functional impairment and even loss of the
graft. Growing evidences show that donor-derived fungal
infections play important roles in the arterial aneurysm of renal
transplant recipients [5]. Many factors such as
immunosuppressive state, victims of near-drowning events,
transplant-tourism practices and prolonged donor intensive
care unit stay are considered to be associated with donor-
derived infections [4]. Among the fungi, candidiasis has been
reported as the most common infection in renal transplant
recipients [7]. The majority of donor-derived candidiasis is
believed to be resulted from contamination of the preservation
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fluid, which can occur before or at the time of organ
procurement. The clinical features of recipients may manifest
as candidemia, abscess, aneurysm or renal artery rupture,
among which vascular complications are the most severe
consequences.

Rodrigues and colleagues [1] report six patients who have
received grafts from donors with positive results in perfusion
fluid testing for Candida. Among the six patients, four have
had no evidence of fungal infection, but the other two have
developed serious mycotic vascular complication resulting in
nephrectomy. Mai and colleagues [8] have described the
clinical course and outcomes in four renal transplantation
recipients with Candida albicans due to contamination of
preservation fluid. Two of the four patients have died from
massive bleeding because of fungal arteritis, and the grafts in
the other two cases have been removed. Therefore, these
authors propose that nephrectomy should be compulsory in
cases where preservation fluid is contaminated by Candida
albicans. However, another study [9] shows favorable
outcomes of renal transplantation in eight patients with
Candida species contamination of preservation fluid. No
clinical signs of fungal infections are observed in any patient
and none of the patients has experienced vascular damage
thanks to prophylactic antifungal treatment. Based on these
cases, the researchers strongly suggest that graft removal
should not be systematically proposed in such cases. Recently,
Ministro and colleagues describe two patients with extrarenal
pseudoaneurysm caused by Candida albicans after kidney
transplantation. In both patients, the pseudoaneurysm diameter
was larger than 2.5 cm. They successfully preserve the kidney
allograft with the treatment including excision of the infected
tissue, arterial reconstruction with autologous tissue placed in
previously unexposed tissue, and long-term antifungal therapy
[10].

Most surgeons agree that recipients with mycotic aneurysm
require transplant nephrectomy along with prolonged
antifungal treatment [3,11], although a few cases of
successfully preserved allograft function have been reported
[12]. In our cases, one recipient is diagnosed with renal arterial
aneurysm secondary to Candida parapsilosis, and transplant
nephrectomy is performed in consideration of high mortality
rates reported.

Cryptococcosis is considered to be the third most common
mycotic infection in organ transplant recipients following
candidiasis and aspergillosis [7]. Host factors, environmental
factors, medications, and the type of transplant all play a role
in the clinical presentation of Cryptococcosis [13]. Previous
study indicates that cryptococcosis among transplant patients
usually occurs more than one year after transplantation [14].
Although most transplant-associated cryptococcosis cases are
resulted in from reactivation of recipient latent infection[6],
there is a risk of transmission through donor organs or other
tissues. A study [15] shows that cryptococcosis is confirmed in
three recipients transmitted from a single donor with an
undifferentiated neurologic condition. Among the three
recipients, liver recipient and one kidney recipient have

developed cryptococcemia and pneumonia, and the other
kidney recipient has developed cryptococcemia and meningitis.
Cryptococcal disease commonly leads to focal or mass lesions
in central nervous system and lungs of patients with or without
immune defects, and occasionally in skin, soft-tissue or
osteoarticular [14,16].

To our knowledge, the present report is the first report of
Cryptococcus infection at graft sites. The infection occurs
during the first 30 days after renal transplantation, leading to
renal arterial rupture. According to guidelines of the American
Society of Transplantation [4], Cryptococcus should be
suspected of donor-derived transmission. In the present report,
blood and urine culture results of the donor are negative before
organ procurement, and mycotic infection in liver recipient is
absent. However, the two renal recipients have developed
different mycotic infections leading to severe vascular
complications at the early stage of renal transplantation.
Therefore, we conclude that the contamination of kidneys
occurs during different periods of organ acquisition or
preservation. In conclusion, vascular complications caused by
fungal infections are very serious, and they can lead to graft
loss and life-threatening situations. These infections can
originate from either the donor or exogenous contamination
during organ procurement or preservation. Early diagnosis and
prompt management are critical for preventing fatal
consequences.
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