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Machine Perfusion as a Temporal 
and Resuscitative Bridge in Emergent Renal 
Autotransplantation: A Novel Case Report
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	 Patient:	 Female, 57-year-old
	 Final Diagnosis:	 Adrenal insufficiency • delayed graft function • renal cell carcinoma
	 Symptoms:	 Abdominal pain • shock
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	 Objective:	 Unusual clinical course
	 Background:	 Renal autotransplantation is a well-described but infrequently used alternative to nephrectomy, complex renal 

or ureteral reconstruction, and allograft transplantation. While commonly performed and reported in the elec-
tive setting, it can be limited by ischemia, hemodynamic stability, and operative timing. Its use in the emergent 
setting can be limited by the patient’s clinical stability and by the inability to safely perform immediate reim-
plantation. Hypothermic machine perfusion has been well described as a tool to improve outcomes following 
deceased donor transplantation. However, the role of hypothermic machine perfusion in autologous transplan-
tation has not been clearly defined.

	 Case Report:	 We describe a novel case of emergent renal explantation in a 56-year-old woman followed by delayed auto-
transplantation after a period of hypothermic machine perfusion. Reimplantation was performed following re-
suscitation and stabilization of the patient. After a period of postoperative delayed graft function, the patient 
experienced recovery of her native renal function and was ultimately able to discontinue hemodialysis.

	 Conclusions:	 This case demonstrates the safety and viability of renal autotransplantation following preservation with hypo-
thermic machine perfusion. Machine perfusion can function as a temporal bridge in emergent situations when 
immediate reimplantation is unsafe, expanding the indications for organ preservation beyond deceased do-
nation. This approach enables staged reconstruction in patients who may otherwise not be appropriate trans-
plant candidates.

	 Keywords:	 Delayed Graft Function • Dialysis • Kidney • Perfusion • Renal Autotransplantation • 
Transplantation, Autologous

	 Full-text PDF:	 https://www.amjcaserep.com/abstract/index/idArt/953068

Authors’ Contribution: 
Study Design  A

 Data Collection  B
 Statistical Analysis  C
Data Interpretation  D

 Manuscript Preparation  E
 Literature Search  F
Funds Collection  G

1 Division of General Surgery, Carolinas Medical Center, Wake Forest School of 
Medicine, Atrium Health, Charlotte, NC, USA

2 Division of Abdominal Transplantation, Carolinas Medical Center, Wake Forest 
School of Medicine, Atrium Health, Charlotte, NC, USA

e-ISSN 1941-5923
© Am J Case Rep, 2026; 27: e953068

DOI: 10.12659/AJCR.953068

Publisher’s note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated 
organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be 
made by its manufacturer, is not guaranteed or endorsed by the publisher

1 Indexed in:  [PMC]  [PubMed]  [Emerging Sources Citation Index (ESCI)]
[Web of Science by Clarivate]

This work is licensed under Creative Commons Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)

A
P
P
R

O
V

E
D

 G
A

L
L
E
Y
 P

R
O

O
F

https://orcid.org/0000-0003-1397-2880
https://orcid.org/0000-0001-5094-0429


Introduction

Renal autotransplantation is a well-described but infrequently 
performed alternative to nephrectomy, complex renal or ure-
teral reconstruction, and allograft transplantation [1-3]. It is 
most commonly performed in the elective setting for indica-
tions such as urothelial malignancies or renal vessel pathology, 
including nutcracker syndrome [4]. Non-electively, it is used to 
address trauma or catastrophic ureteral injury [5].

In recent years, organ preservation technology has advanced 
significantly, revolutionizing the landscape of transplantation. In 
particular, the adoption of hypothermic machine perfusion has 
had a profound effect on deceased donor kidney transplanta-
tion. Multiple studies have demonstrated improved outcomes 
with hypothermic machine perfusion compared with outcomes 
of static cold storage, including lower rates of delayed graft 
function and improved graft survival [6]. Despite these advanc-
es, the application of machine perfusion in emergent autolo-
gous renal transplantation has not been previously described.

Case Report

A 56-year-old woman with a medical history significant for 
coronary artery disease, stable angina, hypertension, hyper-
lipidemia, stage III chronic kidney disease, and gastroesoph-
ageal reflux disease presented to her primary care physician 
in May 2024 for routine follow-up. Of note, she was a former 
smoker with a 12-pack year history, quitting 25 years prior to 

presentation. Her only surgical history was significant for an 
open appendectomy as a child. The patient reported worsening 
reflux symptoms, including epigastric discomfort and nausea. 
An abdominal ultrasound incidentally revealed a left renal mass 
with extension into the left renal vein and tumor thrombus in-
volving the inferior vena cava (IVC). Subsequent computed to-
mography (CT) confirmed a 12.6×8.6×9.9 cm left renal mass oc-
cupying the majority of the upper and lower poles, with an area 
of central hypodensity suggestive of necrosis (Figure 1A). The 
left renal vein was retroaortic and dilated, with tumor throm-
bus extending into the infrahepatic IVC (Figure 1B). A staging 
chest CT was negative for metastatic disease.

The patient was scheduled for an open radical left nephrec-
tomy with caval thrombectomy and possible IVC reconstruc-
tion. Intraoperatively, the thrombus was found to extend into 
the retrohepatic IVC and abut the orifices of the right renal 
and adrenal veins. Suprahepatic and infrarenal control of the 
IVC was obtained, and thrombectomy was attempted. The 
thrombus was densely adherent to the caval wall, and signif-
icant hemorrhage was encountered, including bleeding from 
the right renal and adrenal veins. To achieve hemostasis, the 
right renal vessels were clamped, and the left renal vein was 
transected. Given the extent of caval involvement, resection 
and reconstruction of the affected IVC segment was required.

Following completion of the left nephrectomy and IVC recon-
struction using a polytetrafluoroethylene graft, the right kid-
ney appeared ischemic, having been without arterial inflow for 
approximately 1 hour. Further, the right renal vein had been 

Figure 1. �(A) Preoperative imaging of 12.6×8.6×9.9 cm left renal mass (purple asterisk) extending into the inferior vena cava (blue 
asterisk). (B) Preoperative imaging of retroaortic left renal vein with tumor thrombus extending into the infrahepatic inferior 
vena cava (white star).
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transected distal to its orifice, leaving insufficient length for 
in situ reconstruction. A right nephrectomy with adrenalecto-
my was therefore performed, and the kidney was transferred 
to the backbench for planned venous reconstruction.

During backbench preparation, the patient developed profound 
hemodynamic instability requiring multiple vasopressors in the 
setting of massive hemorrhage. Given the patient’s instabil-
ity, an interdisciplinary discussion was held regarding imme-
diate vs delayed autotransplantation. The decision was made 
to preserve the kidney using hypothermic machine perfusion 
and defer reimplantation until the patient was adequately re-
suscitated. The abdomen was packed and temporarily closed, 
and the kidney was placed on a renal perfusion pump using 
standard cold preservation techniques.

The estimated blood loss was approximately 42 L. Intraoperative 
resuscitation included 9 L of crystalloid, 450 mL albumin, 61 
units of fresh frozen plasma, 74 units of packed red blood cells, 
8 units of platelets, and 5 units of cryoprecipitate. The patient, 
now anephric, was transferred to the surgical intensive care 
unit for ongoing resuscitation and renal replacement therapy.

Overnight, the patient required hemodialysis for hyperkalemia 
and received additional blood products. With improvement in 
hemodynamics, she returned to the operating room on post-
operative day 1 for autotransplantation. After renal vein recon-
struction using a cryopreserved femoral vein graft (Figure 2), 
the kidney was reimplanted into the right lower quadrant with 
end-to-side anastomoses to the external iliac vessels. Mild ar-
terial spasm was observed after reperfusion; however, intra-
operative Doppler confirmed good flow, and the kidney began 
to produce urine (Figure 3). Ureteral reimplantation was per-
formed over a 6-Fr stent using a Lich ureteroneocystostomy tech-
nique. The abdomen was temporarily closed, with definitive clo-
sure occurring on postoperative day 2 using a Wittmann patch.

Postoperatively, the patient experienced delayed graft func-
tion and required intermittent hemodialysis for several weeks. 
Immunosuppression was not required, as the graft was autologous. 
Renal function gradually recovered, and the patient discontinued 
hemodialysis approximately 12 weeks after her index operation.

Discussion

Although hypothermic machine perfusion has been shown to 
reduce delayed graft function and improve outcomes in de-
ceased donor kidney transplantation, and is now widely ac-
cepted as a standard preservation method, its role in autol-
ogous transplantation has not been explored [7,8]. This case 
illustrates a novel, new conceptual use of perfusion; applying 
hypothermic machine perfusion as a temporizing strategy in 
emergent renal autotransplantation.

Renal autotransplantation has historically been reserved for se-
lect emergent and elective indications, including trauma, ureter-
al injury or disease, renal artery stenosis, nutcracker syndrome, 
tumor resection, and fibromuscular dysplasia [1,2,4,5,9]. The fea-
sibility of autotransplantation is often limited by ischemic inju-
ry and the inability to safely perform immediate reimplantation 
in patients in unstable condition. Given such constraints, it has 
been underutilized. This case reconsiders the role of autotrans-
plantation in the era of perfusion. Machine perfusion allowed 
preservation of renal viability while prioritizing patient safety, 
survival, and physiologic stabilization. Although the patient ex-
perienced postoperative complications including delayed graft 
function, this was expected and acceptable, as the patient ulti-
mately avoided both a permanent anephric state and the need for 
immunosuppression, preserving long-term native renal recovery.

Current data on machine perfusion in autotransplantation is lim-
ited. In vivo porcine data supports its use, demonstrating lower 

Figure 2. �Backbench renal vein reconstruction using 
cryopreserved femoral vein graft (black arrow).

Figure 3. �Autologous renal graft in right lower quadrant after 
implantation (white arrow).
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creatinine levels and improved histologic outcomes in machine-
perfused autografts compared with that of static cold storage [10]. 
While cold ischemia time remains an independent risk factor for 
delayed graft function, hypothermic machine perfusion consis-
tently reduces its incidence relative to static cold storage, partic-
ularly when ischemic times are shorter than 10 hours [7,8,10,11]. 
Further, when compared up to 20 hours, while statistically in-
significant, every additional hour increases the odds of devel-
oping delayed graft function, and the incidence of delayed graft 
function in the hypothermic machine perfusion was 6.0%, com-
pared with 28.1% in the cold storage group. Therefore, machine 
perfusion can act as a bridge, not a storage method, by buying 
time for hemodynamic stabilization, coagulopathy correction, 
and team reassessment, enabling staged surgery.

Another potential benefit of this case report can be extrapolated 
to renal allograft transplantation. After deceased- or living-do-
nor implantation, allograft vein or arterial thrombosis can have 
devastating results, most often leading to graft loss and ne-
phrectomy [12]. When a patient presents with thrombosis, be-
yond the immediate return to the operating room, the technical 
steps to thrombectomy and revascularization are varied. Often, 
the graft is explanted or kept in situ and flushed with preserva-
tion solution and thrombolytic therapy [13]. Following mechani-
cal thrombectomy, the graft is either reimplanted or revascular-
ized to assess for salvage. In situations in which graft patency is 
questionable, it may be warranted to place the graft on hypo-
thermic machine perfusion, allowing the team to monitor func-
tion, potentially flush out any micro-clots, and resuscitate the 
organ. This could allow for improved decision-making and pos-
sible salvage of organs that otherwise may have been discarded.

In the present case, despite exposure to prolonged ischemia, 
intraoperative trauma, hemodynamic instability, and multiple 

postoperative complications, the stressed autograft ultimately 
recovered function. The kidney was not only ischemic but was 
also subjected to manipulation and explantation under cat-
astrophic physiology, followed by multiple additional insults. 
This highlights the resilience of the preserved kidney and sup-
ports the concepts of machine perfusion as a bridge to delayed 
reimplantation rather than solely a preservation modality that 
may be the reason the kidney survived. Perfusion serves not 
only to preserve the organ but also as a salvage strategy, with 
physiologic instability as an indication.

Conclusions

Hypothermic machine perfusion can be safely used to pre-
serve autologous kidneys in emergent settings when immedi-
ate reimplantation is unsafe. Although delayed primary graft 
function can occur and temporary renal replacement thera-
py may be required, this strategy can prevent permanent an-
ephric status and eliminate the need for immunosuppression 
associated with allograft transplantation. Machine perfusion 
should be considered a valuable adjunct in catastrophic intra-
operative scenarios requiring staged renal autotransplantation.
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