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Background: We report the case of a 43-year-old female patient with systemic lupus erythe-

matosus, class III lupus nephritis, with predialysis creatinine levels around 350 μmol/L (3.95 

mg/dL) after partial resection of the left kidney with histologically verified papillary carcinoma 

in 2010. Preoperative computed tomography of the abdomen revealed a small 8 mm tumor in 

the left upper kidney pole. The patient was indicated for simultaneous bilateral nephrectomy 

and orthotopic renal transplantation with the aim to minimize invasiveness of the procedure as 

well as for curable tumor removal.

Method: The procedure was performed under the full anesthesia trough upper middle lapa-

rotomy. As the first step, bilateral transperitoneal nephrectomy was performed. The live donor 

surgery started in a parallel theater to shorten the cold ischemic time of the graft. The renal 

graft had singe vessels and ureter; it was placed into the recipient’s right orthotopic position. 

End-to-end anastomosis of the right renal vein and artery anastomosis were performed; ureter 

was anastomosed end-to-end using recipient’s ureter.

Results: The postoperative period was uneventful with repeatedly excellent ultrasonography 

check-up of the graft’s perfusion. The patient was discharged after 13 days with a good renal 

function of the graft (urea: 15 mmol/L, creatinine 160 μmol/L [1.80 mg/dL]).

Conclusion: Orthotopic renal transplantation is a technically challenging but valid alternative 

for patients who are unsuitable candidates for heterotopic renal transplantation or in cases where 

there is a clear benefit of orthotopic renal transplantation.
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Introduction
The treatment of choice for patients with end-stage renal disease is a renal transplanta-

tion.1 The increasing age of recipients combined with the presence of comorbidities 

had increased the transplant’s complexity from both surgical and medical point of 

view. Presurgical evaluation of the future renal transplant recipient greatly influences 

the success of the transplantation (eg, arterial atherosclerosis, unsuitable pelvic veins, 

pelvic vascular anomaly, caval thrombosis).2 Because of technical ease and success, 

the heterotopic renal transplantation (HRT) in the right or left iliac fossa is generally 

preferred over the orthotopic renal transplantation (ORT).3,4 However, in selected 

patients where HRT is not possible, and so ORT was shown to be a desirable alternative.3
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Case presentation
The patient is a 43-year-old female with systemic lupus ery-

thematosus and class III lupus nephritis confirmed by biopsy 

in 2008. The patient was repeatedly treated with combined 

immunosuppressive treatment for relapse of systemic lupus 

erythematosus with cyclophosphamide intermittent intrave-

nous pulse therapy + azathioprine, followed by cyclosporine 

A+ prednisone therapy. Since September 2012, the patient 

was continued on triple-combination therapy of Equoral 

(IVAX Pharmaceuticals Inc., Miami, FL, USA), Myfortic 

(Novartis, Basel, Switzerland), and prednisone until the 

pretransplant assessment. Autoantibodies were constantly 

positive: ANA ++, anti dsDNA ++ (50 kIU/L). The patient’s 

creatinine levels were around 350 μmol/L (3.95 mg/dL) in 

the predialysis values. The patient’s medical history revealed 

the following: partial resection of the left kidney with histo-

logically verified papillary carcinoma in 2010, resection of 

a benign tumor from the left breast in 2013.

Pretransplant computed tomography (CT) of the abdomen 

had revealed a small 8 mm tumor in the left upper kidney 

pole. This lesion was suspected to be a renal malignancy 

recurrence. There were no other lesions found on CT. If 

this was tumor recurrence, it would be stated as cT1a (c = 

clinical = preoperative). In such cases, we would proceed 

with renal transplantation or listing the patient on a renal 

transplant waiting list immediately after the native kidney 

nephrectomy. Because of this reasoning, we decided to 

proceed with bilateral nephrectomy and live donor kidney 

transplantation at the same time. The kidney was donated 

from a living donor – the recipient’s mother. Preoperative 

immunology was as follows: PRA 30% with DTT 17%, 

CM (CDS, FACS) negative with mother, Luminex negative, 

4 matches in HLA (1× A, 1× B, 2× DR).

The procedure was performed under general anesthesia 

trough upper middle laparotomy 15 cm in length. The abdo-

men was fully assessed for potential malignancy spread, 

including intraoperative ultrasonography of the liver. There 

were no suspicious lesions found, and no enlarged lymph 

nodes were observed.

Left-sided nephrectomy
The colon was dissected and moved medially, Gerota’s 

fascia was cut, and the left kidney together with the peri-

nephric fat was dissected from the surrounding anatomical 

structures. The ureter was tied off and cut at the level of 

common iliac vessels; renal artery (RA) and vein were cut 

with vascular stapler, and kidney was removed together with 

the surrounding fat. The specimen was sent for pathology 

assessment. Well-to-moderately differentiated light-cell 

carcinoma, ~8 mm in size, limited to the kidney with staging 

pT1a, pN0, pMX, was observed, and lymph nodes showed 

no metastasis.

Right-sided nephrectomy
The colon was dissected and moved medially, Gerota’s fascia 

cut, and vascular pedicle and ureter were dissected carefully 

with the aim to preserve enough length for orthotopic graft 

anastomosing. The native ureter was clamped, ligated, and 

cut ~3 cm above the right common iliac artery. The RA was 

clamped close to the aorta and ligated just above the first 

bifurcation. The right renal vein (RV) was lamp close to its 

join with the inferior vena cava, ligated in the kidney hilum; 

a roughly 15 mm long stump was left. The right kidney was 

removed and sent for pathology assessment. Surgical swabs 

were placed in the operative field on both sides, retractor was 

released, and open wound covered on both sides; the patient 

was kept under general anesthesia on the table in theater. In 

the meantime, the donor’s right kidney was removed using 

hand-assisted retroperitoneoscopic live donor nephrectomy 

technique. After the removal of the kidney from the donor 

was completed, the graft was placed into to recipient’s right 

orthotopic position (Figure 1). RA was anastomosed end-to-

end with the use of Prolene 7/0; RV was anastomosed end-

to-end using 6/0 Prolene (Figure 2). Both anastomoses were 

performed with use of surgical microscope. The kidney graft 

started passing urine immediately after reperfusion. Ureters 

were anastomosed end-to-end using V-shape cut ~10 mm 

in length with PDS 6/0. Anastomosis was placed just above 

the common iliac artery bifurcation with an insertion of a 

24 cm French JJ stent (Figure 3). After the transplantation, 

the graft was well perfused with no ischemic patches. The 

transplanted kidney was placed into the original right-sided 

kidney bed and Gerota’s fascia was closed with 3 interrupted 

Figure 1 Renal graft placed into to recipient’s right orthotopic position.
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absorbable stitches (Figure 4). Laparotomy was closed layer 

by layer, and both retroperitoneal spaces were drained. The 

patient was moved to the intensive care unit. The postop-

erative period was uneventful with good perfusion reported 

on daily ultrasound scans and excellent graft function. The 

patient was discharged after 13 days with urea: 15 mmol/L 

and creatinine 160 μmol/L (1.80 mg/dL).

Because there are no established screening protocols for 

kidney cancer with the exception of patients with certain 

hereditary conditions, the patient will undergo an abdomen 

and chest CT check-up in 6- and 12-month time interval 

after the surgery. Also, the renal graft will be assessed with 

ultrasound on a regular basis. Written informed consent was 

obtained from the patient for publication of this case report 

and accompanying images.

Discussion
The treatment of choice in patients with end-stage renal 

disease is a renal transplant. Conditions such as atheroscle-

rosis, previously occupied iliac fossa, caval thrombosis, and 

arterial or venous malformation are contraindications for 

the HRT.1 The choice between HRT vs ORT in most cases 

leads to selection of HRT due to its relative technical ease 

and outstanding success rate.2,3 However, this approach is 

not suitable for all patients. ORT presents the surgeons with 

Figure 2 End-to-end anastomosis of donor’s and host’s right RVs and end-to-end anastomosis of donor’s and host’s right RAs.
Abbreviations: RA, renal artery; RV, renal vein.

Figure 3 End-to-end anastomosis of donor’s and host’s ureters with inserted 24 cm JJ stent.

Figure 4 Closed Gerosta’s fascia with 3 interrupted absorbable stitches.
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certain technical challenges that arise from placing a graft 

in its “physiological” position.

In the Hevia et al’s3 review, no difference in graft and 

patient survival was observed between ORT vs HRT. This 

suggests that the outcome of ORT is comparable to the techni-

cally less challenging HRT. A paper published by Musquera 

et al4 4 years also later supported this finding.

Only very few case reports describing ORT can be found 

in the literature.5–7 Even more sporadic are published series 

with ORTs. One of the most important published series were 

by the inventor of ORT, Gil-Vernet et al,8,9 and date back 

to 1978 and 1989. With the exception of Musquera et al’s4 

series published in 2010, only very small series with couple 

of patients, such as Paduch et al’s11 in 2001, Blanco et al’s12 

in 2009, and Izquierdo et al’s10 in 2010, have been published 

lately.3,13 No large series dealing with ORT has been published 

in decades. This lack of data dose not allows us to compare 

HRT vs ORT patient series in terms of graft function and 

urological complications.

The transmission of malignancy from a donor’s organ to 

a recipient is rare, well known but frequently unavoidable 

complication of a renal transplantation.14 The incidence 

or renal cell carcinoma (RCC) in renal transplant patients 

without nephrectomy ranges from 0.3% to 4.8%. Therefore, 

in patients with RCC, radical nephrectomy combined with 

renal transplantation represents an optimal treatment option 

in order to remove the risk of RCC infiltration into the trans-

planted kidney.15

In the modern era of medicine, laparoscopy had become 

the preferred approach in surgical practice due to its multiple 

benefits. In recent years, renal transplants by laparoscopy or 

robotic techniques have been explored.13 Thus, experimental 

animal and human cadaver models dealing with the idea 

of laparoscopist ORT are the next stages in the explora-

tion of this technique’s new possibilities.16–18 Experimental 

models on animals are used today to perfect the ORT in the 

pursuit of reducing the warm ischemia time.19 Despite the 

high promise of these new techniques and improvements, 

extensive research is needed to embed this techniques and 

improvements into the medical practice.

Conclusion
ORT is a technically challenging but valid alternative for 

patients who are unsuitable candidates for HRT or in cases 

where there is a clear benefit of ORT. Complications aris-

ing from ORT are mostly of a surgical nature given by the 

technical difficulty of placing the graft into the “physiologi-

cal” position. Graft and patient survival are identical to a 

 conventional HRT. In our case, the ORT made the procedure 

less invasive – 1 incision only – and led to prompt kidney graft 

functioning. In selected patients, where bilateral nephrectomy 

is needed at the time of transplantation, ORT should be 

strongly considered as an alternative option.
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