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chapter 6

The impact of additional vascular reconstructions 
on survival of kidney transplants.

R.C. Minnee, S. Surachno, F.J. Bemelman, I.J.M. ten Berge,  
C. Kox, D.A. Legemate, M.M. Idu

Int Surg 2008; 93: 111-5

•

Transplanting kidneys with complex vasculature is a demanding procedure and increases 
the risk of graft failure. The aim of the study was to investigate the outcome of additional 
vascular reconstructions performed during renal transplantation. In a retrospective analysis, 
we analyzed 720 consecutive renal transplantations between January 1995 and December 
2004. One-week graft survival was the primary endpoint. One-week graft failure occurred 
in 5 (0.7%) of the 720 cases and 2 (0.3%) in the reconstructed group. Arterial reconstruc-
tions had no significant effect on the 1-week graft survival [odds ratio (OR), 0.87; 95% con-
fidence interval (CI), 0.85– 0.90]. Univariate analysis revealed an increased risk of 1-week 
graft failure for venous reconstructions (OR, 7.15; 95% CI, 1.17– 43.60), especially venous 
reconstruction without using the caval vein (OR, 27.24; 95% CI, 4.24 –176.04). Arterial 
reconstruction had no increased risk of early renal graft failure. Venous reconstructions had 
a higher failure rate. This does not apply for reconstructions with the caval vein, of which 
the results were excellent.

•
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IntRoduCtIon

Kidney transplantation has become an established therapy for endstage renal disease. 
Advances in surgical technique and immunosuppressive therapy have reduced the rate of 
early graft loss. Because of increasing organ shortages, we are forced to be inventive in 
handling multiple renal vessels and performing additional vascular reconstructions during 
renal transplantation.

In earlier studies, the implantation of kidneys with multiple arteries was associated with 
an increased incidence of vascular and urologic complications such as thrombosis and 
ureteral ischemia and was considered by some to be a relative contraindication1,2. However, 
more recent reports have stated that renal transplantation can be performed safely in cases 
with multiple arteries3. The results of renal transplantation after reconstruction of the renal 
veins are not reported as extensively in the literature. Most of the small caliber accessory re-
nal veins can safely be ligated, but occasionally reconstruction to gain length of a short right 
renal vein or repair of a damaged vein makes additional venous reconstruction necessary. In 
a multivariate analysis, Bakir et al. showed that perioperative surgical technical difculties 
are the most important risk factor for early renal graft thrombosis4. To study the impact of 
additional vascular reconstructions on graft survival, we performed a retrospective analysis 
of all renal transplantations performed in our hospital during the last 10 year.

PAtIents And metHods 

From January 1995 until December 2004, 720 consecutive kidney transplantations (556 
deceased donors and 164 living donors) were performed. All patient charts and surgical re-
ports were reviewed. All kidney transplantations were performed using the extraperitoneal 
approach in the iliac fossa by experienced transplant surgeons. All accessory renal arteries 
were revascularized. Selection of the type of reconstruction was based on the renal graft 
vascular anatomy and on surgeon preference. Occasionally, small renal arteries supplying a 
limited part of the kidney (<1% to 0%) were ligated if the surgeon concluded that the artery 
was too small for reconstruction. Accessory renal veins were ligated if they had a smaller 
diameter than the main renal vein. 

In case of multiple renal veins of equal diameter, short renal vein, or renal vein lesions, 
the surgeon decided if reconstruction was necessary and what type of reconstruction was 
appropriate. After successful transplantation, all patients were followed for at least 1 year. 
Immunosuppressive therapy consisted of prednisone, a calcineurin inhibitor, and mycophe-
nolate mofetil. Recipients of a living donor kidney also received basiliximab. From 2003, all 
patients were treated with prednisone, a calcineurin inhibitor, mycophenolate mofetil, and 
basiliximab. Postoperative anticoagulation therapy was only initiated when medically or 
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surgically indicated. Additional vascular reconstruction was not an indication for postop-
erative anticoagulation. One-week graft failure was set as the primary endpoint under the 
assumption that all graft thromboses as a result of the additional vascular reconstructions 
will be apparent within the first week after the operation. One week graft failure is defined 
as a nonperfused renal transplant (no flow on renal scintigraphy) within the first postopera-
tive week. In addition to the vascular reconstructions, other donor, recipient, and surgical 
factors were included in the analysis.

statistical analysis

The endpoint of 1-week graft failure was correlated with multiple vascular reconstruction 
techniques and other donor, recipient, and surgical factors. In the univariate comparison, 
the nonparametric chi-square test was used. For all defined variables, odds ratios (ORs) 
and 95% confidence intervals (CIs) were calculated. Multivariate logistic regression analysis 
was planned on arterial and venous reconstructions and on all other donor, recipient, and 
surgical factors with a P value of < 0.20 in the univariate analysis. P < 0.05 was considered 
statistically significant.

Results

One hundred forty-five (20.1%) renal grafts required one or more arterial and/or venous 
reconstructions. Renal transplants with arterial reconstructions were performed in 93 cases. 
Reconstruction of two and three or more renal arteries was performed in 85 and 8 cases, 
respectively. A polar or accessory renal artery was implanted as end-to-side anastomosis 
in the main renal artery in 39 cases, and in 24 cases, a conjoined anastomosis (side-to-side 
anastomosis) with two arteries of equal size to create a common ostium was performed. In 24 
grafts, the accessory renal arteries were anastomosed separately end-to-side to the acceptor 
external iliac artery. The recipient inferior epigastric artery was used as a graft in three cases 
for arterial reconstruction. In three cases, a prosthetic vascular graft, polytetrafluoroethylene 
(PTFE; Dacron) or iliac vascular allograft was used for the arterial reconstruction.

In 11 cases, an arterial reconstruction was performed on the recipient external iliac artery. There 
were a total of 63 renal vein reconstructions: 48 right kidneys, 7 left kidneys, and 8 of unknown 
origin. In 54 cases, one renal vein was presented, 8 cases had two veins, and 1 case had three renal 
veins. The caval vein was used as extension of a short renal vein in 47 grafts. A common venous 
ostium was used in eight grafts. A PTFE graft was used in four venous reconstructions. An iliac 
artery allograft or an autologous saphenous vein was used in four venous reconstructions.

One-week graft failure occurred in 5 (0.7%) of the 720 cases and 2 (0.3%) in the recon-
structed group. Arterial reconstructions of the multiple renal arteries had no significant 
effect on the 1-week graft failure (p = 0.387; Table 1). However, renal transplants with a 
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venous reconstruction had a significant increased risk of 1-week graft failure (OR, 7.15; 
95% CI, 1.17– 43.60) compared with patients without a venous reconstruction. Subgroup 
analysis of the venous reconstructions revealed that there was an increased risk of 1-week 
graft failure, especially if the reconstruction was performed without using the caval vein 
(OR, 27.24; 95% CI, 4.24 –176.04). Caval extension of the main renal vein or ligation of 
accessory renal veins did not significantly increase the risk of 1-week graft failure. Recipient 
arterial reconstruction had no significant effect on the 1-week graft failure rate. Because 
venous reconstructions were the only variable with P < 0.20, a multivariate analysis was not 
performed.

table 1. Univariate analysis of vascular reconstructions and other factors and 1-week graft failure

Vascular reconstructions and other factors
no. 

of patients 
(n=720)

1-week 
graft failure¹

univariate analysis 
odds ratio²

p

Renal transplants without arterial and venous 
reconstructions 575 3 (0,5)    

Renal transplants with arterial reconstructions 93 0 (0) N/A 0.387

  Accessory or polar artery implanted in main renal artery 39 0 (0) N/A 0.651

  Separate anastomoses of accessory renal artery to iliac artery 24 0 (0) N/A 0.723

  Conjoined anastomoses (side-to-side) 24 0 (0) N/A 0.723

  Graft used for arterial reconstruction 6 0 (0) N/A 0.859

Renal transplants venous reconstructions 63 2 (3.2) 7.15 (1.17-43.60) 0.013

  Caval vein extension  47 0 (0) N/A 0.602

  Reconstructions without caval vein 16 2 27.24 (4.24-176.04) <0.001

  Conjoined anastomoses 8 1 27.24 (2.51-295.11) <0.001

  Great saphenous vein graft used for venous reconstruction 8 1 27.24 (2.51-295.11) <0.001

other donor, recipient and surgical factors        

Living donor 164 2 (1.2) 2.28 (0.38-13.74) 0.357

Post-mortal donor 556 3 (0.5) 2.28 (0.38-13.74) 0.357

Donor after cardiac death 89 88 (1.1) 1.08 (0.12-9.78) 0.946

Left kidney 320 3 (0.9) 0.79 (0.13-4.74) 0.792

Cold ischemic time > 24 hours 191 1 (0.5) 0.67 (0.06-7.48) 0.746

Vascular anastomosis time > 50 minutes 46 0 (0) N/A 0.536

Paediatric recipient (<18 yr) 36 0 (0) N/A 0.585

Anticoagulation medication 52 0 (0) N/A 0.531

Acute rejection 258 3 (1.2) 2.71 (0.45-16.30) 0.258

Recipient arterial reconstructions 11 0 (0) N/A 0.808

Endarterectomy 7 0 (0) N/A 0.847

  External iliac artery shortening 4 0 (0) N/A 0.884

Values in parentheses are 1 percentages or 2 95 per cent confidence intervals.
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dIsCussIon

We showed that additional arterial reconstruction does not impair the 1-week graft failure 
rate. Our results are comparable with Basaran et al. who showed that reconstruction of 
multiple renal arteries is safe in terms of graft survival5. In addition, we showed that re-
construction of the recipient iliac artery did not lead to an increased incidence of 1-week 
graft failure. The increased comorbidity of potential recipients in the future will result in 
more atherosclerotic disease of the iliac artery. Synchronous iliac artery reconstruction is 
an acceptable option for these patients. 

We preferred to choose the 1-week graft survival rate as our primary outcome because the 
majority of vascular complication (e.g., graft thrombosis) occur early after the operation. 
Bakir et al. showed that vascular graft thrombosis is responsible for a significant part of all 
early graft failures4. We realize that acute rejections can also cause early graft thrombosis, 
but their role in early (< 1 week) graft thrombosis is limited. Heidenreich et al. suggested 
that there is a link between prothrombotic states and acute rejection6. They speculated that 
vascular clotting is the first event to occur, causing subsequent lymphocyte activation and 
adherence to the affected endothelium. The risk of vascular clotting is increased when ad-
ditional vascular reconstructions are performed. 

Multiple renal arteries occur in 12% to 33%7. The transplantation of grafts with multiple 
arteries increases the time to perform a vascular anastomosis and is technically more 
demanding. This might result in a higher vascular and urological complication rate and 
impaired graft survival. Lower kidney pole accessory renal arteries are especially important 
because they often provide substantial blood supply to the renal pelvis and ureter in a trans-
planted kidney. Although small accessory arteries can be ligated without damage to the 
graft8, it will result in segmental graft infarction and diminished functional nephron mass. It 
is important to preserve as much nephron mass as possible to prevent hyperfiltration injury 
and subsequent progressive transplant dysfunction. There are various techniques for the 
reconstruction of multiple renal arteries, i.e., conjoined anastomosis of two arteries of equal 
size, end-to-side anastomosis of smaller arteries to larger arteries, and using autologous 
epigastric arterial grafts or PTFE grafts9. The use of the internal iliac artery, either in situ or 
as a graft on the bench, is another alternative method for arterial reconstruction in case of 
multiple arteries. At this moment, there is no technique superior to another according to 
complications and graft survival3. Recent studies have shown that transplantation of kidneys 
with multiple renal arteries is safe and effective, providing good living kidney donor and 
allograft outcomes10. However, an increased incidence of post-transplantation hypertension 
has been described in association with accessory renal arteries, probably because of the 
presence of segmental infarcts9. 

In our series, venous reconstruction had a significant correlation with the occurrence of 
1-week graft failure in the univariate analysis. Multiple renal veins are present in 5% to 10% 
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of deceased donor kidneys11. The most common main renal venous anatomic variants are 
multiple right renal veins, which have a prevalence of 15% to 28%, and circumaortic left 
renal veins, which have a prevalence of 8% to 17%. Other main renal vein variants include 
the retroaortic left renal vein, which has a prevalence of 3%, and extrahilar confluence of 
the renal venous branches. Multiple right renal veins are considered a contraindication to 
donor nephrectomy by some because this variant is associated with a higher incidence of 
renal graft venous thrombosis12. 

To deal with multiple renal veins and venous repair, various techniques have been used, 
including autologous grafts, allografts, or synthetic grafts. Normally, the right vein is more 
compelling for reconstruction than the left vein because of its short length. To evade this 
difculty, different options have been used including mobilization of the iliac artery and 
vein with sacrifice of the hypogastric vessel, positioning the donor kidney more medially 
in the iliac fossa, or reconstruction with a caval vein extension. Renal vein reconstruction 
by caval vein extension had no significant effect in our study on the occurrence of 1-week 
graft failure (p = 0.602). Other studies have also shown that extension with the caval vein 
is an acceptable method to lengthen a short right vein or to deal with multiple renal veins, 
without the fear of thrombosis13.

In venous reconstructions without caval vein extension possibility, Stratta et al suggested 
that ex vivo renal vein reconstruction with an interposition allograft is a safe and effective 
modality that should be added to the transplant surgeon’s armamentarium14. Tzakis et al 
reported 50 renal vein reconstructions without postoperative graft thrombosis15. They used 
the donor iliac vein to reconstruct the renal vein because the caval vein was not available. We 
suggest that if a venous reconstruction is necessary, use of the donor caval vein is preferred. 
It is advisable to include a segment of caval vein as a “vascular toolkit” in the deceased 
donor kidney, especially for right kidneys.

In conclusion, arterial reconstruction of donor multiple renal arteries and the acceptor 
iliac artery have excellent results. Venous reconstructions have a higher failure rate. This 
does not apply for reconstructions with the caval vein, of which the results are excellent. 
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