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I N T R O D U C T I O N
Patients with end-stage renal disease (ESRD) have a reduced life 
expectancy and a worse quali ty of l ife compared to the general 
population. [1] Kidney transplantation is well-established as the 
treatment of choice for those patients, offering longer survival and 
better quality of life. [2] Due to the shortage of organs and the rising 
demand, the use of marginal donors has increased in transplant cen-
ters. Despite having lower results than standard criteria, they offer a 
significant advantage over dialysis. Autosomal dominant polycystic 
kidney disease (ADPKD) is one of the leading genetic causes of 
ESRD, marked by the gradual development of bilateral renal cystic 
changes and subsequent deterioration of renal function. [3] There 
are reports in the literature of transplants with polycystic kidney 
donors with normal renal function, with good short- and long-term 
results.[4] Herein, we report our experience with two successful 
renal transplants from a young donor with polycystic kidney disease 
with normal graft function.

C A S E  P R E S E N TAT I O N
The donor was a 19-year-old female with an unremarkable past 
medical  and surgical  history who presented with multiple inju-
ries,  including intracranial  hemorrhage, after being involved in 
a motor vehicle accident.  The prognosis was deemed very poor, 
and the family decided to withdraw care and proceed with organ 
donation. Her creatinine and BUN at arrival were 0.65 mg/dL and 
15 mg/dL, respectively. Standard pre-donation serologic workup 
was unremarkable, except for positive EBV IgG and negative EBV 
IgM titers.  Pre-donation imaging showed bilateral multiple renal 
cysts on CT scan, Figures 1. and 2. The donation was pursued as 
a Donation after Circulatory Death (DCD). Warm Ischemic Time 
(WIT) was 24 minutes from the extubation to aortic flush with cold 
Histidine-Tryptophan-Ketoglutarate (HTK), and 16 minutes from 
agonal breathing to flush. Both kidneys were procured and stored 
in ice. The left kidney measured 15 cm in length and 7 cm in width, 
with one artery, one vein, and one ureter, Figure 3. The Right kidney 
measured 13.5 cm in length, and 7 cm in width, with two arteries, 
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one vein, and one ureter (Figure 4). Both kidneys 
contained multiple cysts consistent with ADPKD. 
The kidneys were received at our facility in static 
cold storage after almost 17 hours of cross-clamp 
due to time spent on allocation and distance from 
the procurement hospital. Then they were placed 
on a hypothermic pulsatile perfusion machine 
with adequate flow and resistance (Table 1).

Figure 1 and 2. Abdominal CT Scan: Enlarged kidneys with 
bilateral multiple renal cysts

Figure 3 and 4. Anatomy: Left kidney size, 15 x 7 cm, one ar-
tery and one vein. Right kidney 13.5 x 7 cm, two artery and 1 
vein. Both kidneys with multiple cyst consistent with ADPKD.

Table 1. Intra-operative renal perfusion data.

Time Flow Resistance Temperature Pressure Time Flow Resistance Temperature Pressure

 0 min 89 0.44 3.1 45/35  0 min 133 0.19  2 29/22
15 min 105 0.32 3.2 40/29 30 min 180 0.2 2.1 30/20
45 min 167 0.2 3.2 36/34 90 min 160 0.13 3.5 25/16
75 min 182 0.19 3.1 36/34 210 min 162 0.12 3.2 25/15
105 min 175 0.18 3.1 35/32 270 min 153 0.13 2.8 25/15

330 min 154 0.12 2.5 25/15
390 min 170 0.12 2.4 24/20
410 min 170 0.12 2.3 24/20
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R E C I P I E N T  1 -  A 68-year-old African American 
male,  BMI 24.71 kg/m², primary diagnosis of 
ESRD presumably secondary to diabetes millitus 
– type 2 (DMT2). He has been on hemodialy-
sis support for almost one year. The estimated 
post-transplant survival score (EPTS) was 65%. 
He received the right kidney (Figure 4). The WIT 
was 41 minutes, and the cold ischemic time (CIT) 
was 19 hours and 13 minutes. The cross-match 
testing between the donor and recipient 1 was 
negative. The patient received anti-thymocyte 
globulin (ATG) induction with methylprednis-
olone.  For  maintenance immunosuppression, 
tacrol imus and mycophenolate  mofet i l  were 
immediately started postoperatively. The surgical 
procedure was conducted successfully, without 
any complications,  and immediately restored 
kidney function (Figures 5 and 6). demonstrate 
post-op day 1 renal ultrasound. The patient was 
discharged on post-op day 3, with close outpa-
tient follow-up. At six months post-transplant, 
the patient continues to have good kidney func-
tion (Graphs 1. and 2).

R E C I P I E N T  2  -  A 79-year-old Caucasian female, 
BMI 29 .76  kg/m²  wi th  ESRD secondary  to 
chemotherapy (Cytoxan and Dacl i taxel )  for 
breast cancer diagnosed ten years previous to 
the transplant .  Her est imated post- transplant 
survival score (EPTS) was 79%. She received 
the left kidney (Figure 3). Cross-match testing 
was negative, WIT was 30 minutes, and CIT of 
22 hours and 28 minutes.  For induction,  she 
received Basiliximab and methylprednisolone; 
mycophenolate and Tacrolimus were given imme-
diately postoperatively. The surgical procedure 
went well without significant concern, and the 
patient was discharged four days after the sur-
gery.  Abdominal ultrasound on post-op day 0 
is depicted in Figures 7 and 8. The patient was 
readmitted five months after the transplant for 
UTI, which was managed successfully with anti-
biotics. In that admission, a CT scan and renal US 
were obtained, and both were unremarkable and 
showed a stable size of the transplanted kidney 
compared to pretransplant  (Figure 9) .  At  s ix 
months post-transplant, the patient continues to 
have excellent kidney function (Graphs 1 and 2).

Figure  5 and 6. Post op Day 1 renal ultrasound:  Right lower 
quadrant renal graft measuring approximately 12.6 cm in length 
with several cysts within the kidney. The renal artery and vein 
were patent with typical waveforms and no evidence of high-
grade stenosis. The main renal artery RI was 0.79, upper pole 
artery RI of 0.75, mid pole artery RI 0.80, and inferior pole artery 
RI of 0.77.

Figure  7 and 8. abdominal US day 0: lower quadrant renal 
transplant measuring approximately 14.7 cm in length. Small 
volume of free fluid adjacent to the transplanted Kidney, plus 
multiple simple renal cysts. The renal artery and vein were pat-
ent with normal waveforms and no evidence of high-grade ste-
nosis. The main renal artery RI 0.86, upper pole artery RI 0.79, 
mid pole artery RI 0.79, and inferior pole RI 0.81Figure 5

Figure 6

Figure 7

Figure 8
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D I S C U S S I O N
For ESRD patients, renal transplant is still  the 
best treatment modality to reduce mortality and 
improve quality of life. Due to the unmet supply 
of kidney grafts in high demand worldwide and 
the increasing number of patients on the waiting 
list,  Several strategies have been implemented 

to ensure the expansion of the grafts. Although 
less effective than standard criteria donor (SCD), 
recipients with marginal kidneys are proven to 
have better  survival  than wait l is ted patients . 
Another attempt to deal with the graft shortage 
is transplanting polycystic kidneys from young 
donors with normal renal function.

ADPKD is a genetically inherited disorder char-
acterized by the presence of multiple renal cysts 
and a gradual progression leading to End-Stage 
Renal Disease (ESRD). It affects all races, with 
a prevalence of approximately 42.6 per 100,000 
persons in the US in recent decades. [6] Muta-
t ions in PKD1 and PKD2 genes are the most 
frequent.  Numerous studies estimated a 10-year 
lag between the onset of symptoms and ESRD. 
[3;7;8]  About  20% of  ADPKD pat ients  wi l l 
develop ESRD at the age of 50 and 60% at 70. 
[4] Rapid ADPKD progression may be defined as 
the onset of ESRD at age <55 years. [9]. Several 
complications related to ADPKD kidneys should 
be considered including infection, cyst rupture, 
hemorrhage, and cancer.  Renal cell  carcinoma 
(RCC) is  found to  be  more  associa ted  wi th 
ADPKD; patients with ADPKD and ESRD are 3 
times more likely to develop RCC than patients 
only with ESRD. [13;14] Diagnosing malignancy 
in polycystic kidney disease is said to be more 
difficult  than with non-cystic kidney disease, 
as f indings suggestive of malignancy may be 
mistaken for the usual clinical, laboratory, and 
radiological findings of ADPKD. [15]

There is increased advocacy for using polycystic 
kidneys for organ donations. Several reports in 
the literature use polycystic kidneys with prom-
ising results. A comprehensive review of all pub-
lished cases of polycystic donor kidneys between 
1980 and 2018 presented 16 different cases of 
successful polycystic donor kidney transplanta-
tion. [4] Issa et al. reported a case where using a 
polycystic kidney graft, the patient was able to 
reach an outcome of 20 years of survival. Which 
is by far the most extended post-transplant graft 
survival  recorded from ADPKD donors.  [16] 
All these advancements encouraged the use of 
polycystic kidneys for some selected subset of 
patients, such as older patients on dialysis with 
a low life expectancy. [17] By using a well-se-
lected polycystic kidney from a young donor for 
this subset of patients, it  is possible to achieve 
a considerable improvement in their quality of 
life while shortening the waiting time for trans-
plantation, expanding the donor pool, and, most 
importantly,  at taining a l ife expectancy after 
transplant that is comparable to that of kidneys 
from expanded criteria donors (ECD). [18]

Criteria for the donation of the polycystic kidney 
have been proposed as follows: length should be 

Figure 9. CT abdomen recipient 2, left kidney with stable size  5 
months post transplant.

Graph 1. Shows the Creatinine Trend

Graph 2. Shows the eGFR trends after transplantation (7/10/22)
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less than 15 cm, donor age less than 50 years, 
normal creatinine at  the t ime of the procure-
ment,  and with an intended CIT of preferably 
<12 h and not >24 h.  [19] The recipient must 
be fully counseled, and consent must be given. 
The expected viabili ty of a polycystic kidney 
graft after transplantation depends mainly on the 
donor ’s age, hence the importance of selecting 
a younger donor to delay the onset of ESRD and 
avoid increased complications in the recipient. 
Our donor is a 19-year-old female with a history 
of polycystic kidney disease but normal kidney 
function. The patient did not have any previous 
medical comorbidities. At this age, the patient 
is far from developing renal failure secondary 
to her underlined polycystic disease. Using the 
graft from this patient at this age will probably 
positively impact the long-term survival of the 
recipients.  The best suitable recipients would 
be older recipients to avoid long-term compli-
cations of polycystic donor kidneys, such as an 
increase in size, renal dysfunction, and risk of 
malignancy.

Kidney donor profile index (KDPI) is a method 
developed to assess donor kidney quali ty for 
cadaveric transplants. [20] Grafts with low KDPI 
scores are expected to perform better than grafts 
with higher KDPI scores. Putting our patient into 
the KDPI calculator, we calculated a KDPI score 
of 11%, which means only 11% of all  kidneys 
would perform better than it. However, since the 
patient has ADPKD, it is difficult to predict the 
actual likelihood of performance in the recipient 
as KDPI does not consider polycystic kidneys in 
the calculation. We strongly believe that these 
grafts would yield favorable outcomes, and we 
encourage using deceased donor kidneys with 
early ADPKD in selected individuals.

C O N C L U S I O N
Kidneys from selected donors with polycystic 
kidney disease can be transplanted successfully 
in selected recipients.
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