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OBJECTIVE To discuss a novel technique of dual kidney transplantation that has not been described in
literature.

Dual Kidney Transplantation (DKT) is done for kidneys from expanded criteria donors. The 3
described techniques in literature (bilateral placement, unilateral placement with separate or
patch anastomosis) have some disadvantages. This newer technique describes the use of the donor
iliac artery as an interposition Y graft for joining both kidneys of the dual kidney transplant. This
method can overcome some of the disadvantages associated with the previously described techni-
ques. The ureters were implanted in urinary bladder separately in one recipient and together in
another recipient.

This technique was used in 2 cases. The cold ischemia time was 275 minutes and 765 minutes, respec-
tively while the operative time was 187 minutes and 192 minutes, respectively in the 2 patients. The
first patient has creatinine of 0.83 mg/dl on last follow up at 6 months whereas the other patient has
creatinine of 1.12 mg/dl at 3 months follow up. Computed tomography angiography of both the
patients revealed good contrast uptake in both kidneys with no stenosis, torsion or lymphocele.

The newer technique avoids scarring of both iliac fossa in DKT while reducing operative time and
secondary warm ischemia time by doing a single arterial anastomosis in the recipient and allows

easier placement of both kidneys in the right iliac fossa. UROLOGY 130: 201—-204, 2019.
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he number of end-stage renal disease patients

requiring kidney transplant has risen over the

past decade. However enough organs are not
available for transplant." This has led to organs being
taken from donors which were traditionally not consid-
ered optimal for use in recipients. These expanded crite-
ria donors (ECD) have been traditionally defined as
those over the age of 50 years with presence of any of
the 2 following comorbidities: hypertension, death from
cerebrovascular accident or terminal serum creatinine
levels >1.5mg/dl or donors older than 60 years.” The
kidneys from ECD patients have a lower nephron mass
and result in higher rate of delayed graft function and
lower graft survival if one kidney is used in each recipi-
ent. Dual kidney transplant (DKT) has become an
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established method to overcome the inferior quality of
donor organ.’

Three different surgical techniques for dual kidney
transplantation (DKT) have been reported in literature.
These are bilateral placement of each kidney, unilateral
placement with separate anastomoses, and unilateral
placement with patch anastomoses.” However, there are
disadvantages associated with each of these techniques.
Bilateral placement of kidney takes a much longer time
with both iliac fossa being used for transplant. This can be
overcome by placing both kidneys in the right iliac fossa
with separate anastomosis. However, separate anastomosis
still takes longer time when compared to a single patch
anastomosis. Unilateral placement with single patch anas-
tomoses of both renal arteries and veins can overcome the
problems of doing separate anastomosis and reduce opera-
tive and ischemia times. However, it makes the surgery
technically more challenging with the constraints of space
and difficulty in final positioning of the medial kidney.

The newer technique describes the use of the donor
iliac artery as an interposition Y graft for joining both kid-
neys of the dual kidney transplant. This method can over-
come some of the disadvantages associated with the above
mentioned techniques.
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MATERIAL AND METHOD

The electronic databases were searched, including medline via
PubMed, EMBASE, Cochrane Database and Google Scholar for
techniques described for dual kidney transplantation in English
language mapping to MeSH terms “kidney or renal” and “trans-
plant” and “dual or double”. The manuscript followed the Decla-
ration of Helsinki guidelines and was approved by the
Institutional Ethics Committee. Informed consent was obtained
from the patients.

SURGICAL TECHNIQUE

The graft kidneys and the common iliac artery with its
bifurcation were retrieved from the deceased donor. The
kidneys were divided in situ during organ recovery, leav-
ing the inferior vena cava (IVC) with the right kidney.
During back table preparation, the renal arteries were
anastomosed end to end using 6-0 Prolene sutures to the
limbs of the interposition Y graft formed by the common
iliac artery and its branches (Figs. 1, 2A). The right renal
vein was lengthened using donor inferior vena cava. Both
the graft kidneys were transplanted in the right iliac fossa
by anastomosing the stem of the donor common iliac Y
graft to the recipient external iliac artery using 6-O Pro-
lene sutures. Both renal veins were anastomosed end to
side in tandem on to the external iliac vein using 5-0 Pro-
lene sutures (Fig. 2B, C). The left kidney was finally
placed lateral to the iliac vessels in the usual position
whereas the right kidney remained in an inferio-medial
position behind the rectus abdominis muscle. This tech-
nique was used in 2 cases.

The ureters were implanted in urinary bladder sepa-
rately in one recipient by modified Lich Gregoir tech-
nique. In the other recipient, a common anastomosis was
fashioned by joining the terminal portions of both ureters
in a side-to-side fashion before implanting on to the

bladder by modified Lich Gregoir technique. The ureter
implantation was done using 5-0 polydioxanone and blad-
der wall was sutured with 3-0 vicryl. In both patients, ure-
teral stents or pigtail catheter were not placed as per the
usual practice at our center.

RESULTS

Case 1

A 56-year-old nondiabetic female underwent DKT from a 60-
year-old male with history of diabetes for 3 years, serum creati-
nine of 0.6 mg/dl and normal range microalbumin on urine
examination. The frozen section of graft kidneys taken at the
time of retrieval revealed 20%-30% interstitial fibrosis in both
kidneys with tubular atrophy but no evidence of overt diabetic
nephropathy. The cold ischemia time (CIT) was 275 minutes
and operative time was 187 minutes. The patient required 2 ses-
sions of hemodialysis in postoperative period but her urine out-
put improved by postoperative day (POD) 5 and his creatinine
reached 1 mg/dl on POD 14. Patient maintains creatinine of
0.83 mg/dl on last follow up at 6 months.

Case 2
A 49-year-old male received DKT from a 63-year-old female
brain dead donor with history of hypertension for the last
15 years and a terminal creatinine of 1.9 mg/dl. The CIT was
765 minutes and operative time was 192 minutes. Patient had
adequate urine output and reached creatinine of 1.2 mg/dl on
POD 7 and maintains creatinine of 1.16 mg/dl on last follow up
at 3 months.

Computed tomography angiography of both patients revealed
good contrast uptake in both kidneys with no stenosis, torsion or
lymphocele (Fig. 3A, B).

DISCUSSION

The worldwide shortage of organs has led to expansion of
criteria for acceptance of renal donors. Different strategies

Figure 1. Unilateral placement with donor iliac artery as an interposition Y graft. (DCIA, donor common iliac artery; DIIA,
donor internal iliac artery; DEIA, donor external iliac artery; REIA, recipient external iliac artery; REIV, recipient external iliac

artery; LK, left kidney; RK, right kidney; urinary bladder).
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Figure 2. (A) Donor derived interposition Y graft serving as common conduit for both kidneys. (B and C) Both kidneys placed
in right iliac fossa. (LK, left kidney; LRA, left renal artery; LRV, left renal vein; REIV, recipient external iliac vein; RK, right kid-
ney; RRA, right renal artery; RRV, right renal vein; RV, renal veins; Y graft, interposition Y graft consisting of donor common

iliac division). (Color version available online).

have been advocated to use ECD kidneys like transplant-
ing these kidneys in elderly recipients or those with a lim-
ited life span. The use of both kidneys in a single recipient
is another approach to improve the graft function and sur-
vival of ECD kidneys. The marginal kidney donor or
ECD has been traditionally described as a donor with sub-
optimal organ quality.” There have been 3 different

techniques described in literature for DKT. The simplest
method has been placing both kidneys in separate iliac
fossa either through a midline incision (intraperitone-
ally),®” or by bilateral Gibson incisions (extraperito-
neally).”!" Graft vessels are anastomosed with iliac
vessels on either side. Bilateral kidney transplantation
takes the longest operative time amongst all the

Figure 3. (A and B) Computed tomography angiography showing equally good contrast uptake in both kidneys with no steno-
sis, torsion or lymphocele. (DCIA, donor common iliac artery; llA, internal iliac artery; LRA, left renal artery; LK, left kidney;
RCIA, recipient common iliac artery; REIA, recipient external iliac artery, RK, right kidney, RRA- right renal artery). (Color ver-

sion available online).
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techniques” and is particularly disadvantageous for elderly
recipients who as prolonged anesthesia time can be. In
addition, both iliac fossa are used up making a future
transplant more difficult. In unilateral placement, both
the kidneys are placed on the same side (usually on the
right).'*"'* If separate anastomoses are being done, the
right kidney is placed superiorly and laterally in the lower
right flank'” or behind the right colon and outside the
pelvis."" The right renal vein is lengthened by incorporat-
ing donor inferior vena cava and is anastomosed end-to-
side to recipient inferior vena cava'?"’ or common iliac
vein,'" while the right renal artery is anastomosed to the
common iliac artery,lz‘” external iliac artery, or internal
iliac artery.'* The left donor kidney is transplanted infe-
rior to right kidney and the left renal vein and artery are
anastomosed end-to-side to the external iliac vessels and
is placed inferior-medially.'”"* This still requires 4 differ-
ent anastomosis, a longer operative time and a longer inci-
sion to reach IVC or the common iliac vein.

A technique of single patch anastomosis of arteries and
vein has also been described where the right renal vein is
lengthened by incorporating inferior vena cava'® and the
left renal vein is placed superiorly and its posterior margin
sutured to the anterior margin of the right renal vein."” In
another variant of this technique, the left renal vein is short-
ened by 3 cm and reimplanted on the vena cava which
serves as an outflow for both the kidneys or the right renal
vein is implanted on to the left renal vein to create a com-
mon venous channel.'® The aortic patches of both renal
arteries were sutured together. The lateral Carrel patch is
placed superiorly to the other as the lateral kidney is placed
in a higher position in the pelvis than the medial kidney."
The joined veins and the aortic patch bearing both renal
arteries are anastomosed end-to-side to the external iliac
vein'”'® and common iliac artery'” or external iliac artery.'
Unilateral placement with patch anastomoses makes the sur-
gery technically more challenging especially while position-
ing the kidneys at the time of closure. The long length of
IVC is prone to extrinsic compression and combined aortic
patch becomes large in size while anastomosing to external
iliac artery. However, it reduces the operative time and has
been reported to lead to faster recovery. In this novel tech-
nique, back table preparation is undertaken to implant both
kidneys on to an arterial Y graft using the donor common
iliac and its bifurcation. This results in a common arterial
supply from a single arterial anastomosis in the recipient.
The use the common lilac artery as the interposition graft
results is a lesser size discrepancy as compared to a joined aor-
tic patch and is therefore more convenient to anastomose.
The length of renal arteries can be shortened as desired to
avoid any kinking. The venous outflow can also be provided
as a common channel during back table preparation. How-
ever, the authors anastomosed both the veins separately to
external iliac vein as it made placement of the medial kidney
easier while having all the advantages of unilateral place-
ment. An additional advantage is that the length of the
renal vein of the medial kidney can be trimmed as per need
at the time of anastomosis.
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Ureters are implanted in urinary bladder with sepa-
rate extravesical ureteroneocystomies (modified Lich
Gregoir, Lich technique or 1 stich technique)®'" with
or without placement of ureteral double ] stent. Both
the ureters can also be sutured together to have a
common channel."”!'® A single ureteroneocystostomy is
performed according to the Lich-Gregoir technique
with a double-] stent for each ureter'” or a single
double pigtail catheter.'

CONCLUSION

The newer technique avoids scarring of both iliac fossa in
DKT while reducing operative and secondary warm ische-
mia time by doing a single arterial anastomosis in the
recipient and allows easier placement of both kidneys in
the right iliac fossa.

References

1. Shafran D, Kodish E, Tzakis A. Organ shortage: the greatest chal-
lenge facing transplant medicine. World J Surg. 2014;38:1650-1657.

2. Port FK, Bragg-Gresham JL, Metzger RA, et al. Donor characteristics
associated with reduced graft survival: an approach to expanding the
pool of kidney donors. Transplantation. 2002;74:1281-1286.

3. De Serres SA, Caumartin Y, Noel R, et al. Dual-kidney transplants
as an alternative for very marginal donors: long-term follow-up in 63
patients. Transplantation. 2010;90:1125-1130.

4. Cocco A, Shahrestani S, Cocco N, et al. Dual kidney transplant
techniques: a systematic review. Clin Transplant. 2017;31:e13016.
https://doi.org/10.1111/ctr.13016.

5. Gopalakrishnan G, Gourabathini SP. Marginal kidney donor. Indian
J Urol. 2007;23:286-293.

6. Lee CM, Carter JT, Weinstein R], et al. Dual kidney transplanta-
tion: older donors for older recipients. ] Am Coll Surg. 1999;189:
82-91. discussion 91-2.

7. Moore PS, Farney AC, Sundberg AK, et al. Dual kidney transplanta-
tion: a case-control comparison with single kidney transplantation
from standard and expanded criteria donors. Transplantation.
2007;83:1551-1556.

8. Johnson LB, Kuo PC, Dafoe DC, et al. Double adult renal allografts:
a technique for expansion of the cadaveric kidney donor pool. Sur-
gery. 1996;120:580-584.

9. Lee RS, Miller E, Marsh CL, et al. Intermediate outcomes of dual
renal allografts: The University of Washington Experience. ] Urol.
2003;169:855-858.

10. D'Arcy FT, O'Connor KM, Shields W, et al. Dual kidney transplan-
tation with organs from extended criteria cadaveric donors. ] Urol.
2009;182:1477-1481.

11. Rigotti P, Cadrobbi R, Furian L, et al. Short-term outcome of dual
kidney transplantation at a single center. Transplant Proc. 2001;33:
3771-3773.

12. Timsit MO, Rabant M, Snanoud;j R, et al. Single graft loss in dual
renal transplant recipients: impact of graft placement of recipient
outcomes. Transpl Int. 2011;24:51-57.

13. Veroux M, Corona D, Gagliano M, et al. Monolateral dual kidney
transplantation from marginal donors. Transplant Proc. 2007;
39:1800-1802.

14. Gaber AO, Shokouh-Amiri H, Nezakatgoo N, et al. Ipsilateral
placement in double-kidney transplantation. Transplantation. 2007;
84:929-931.

15. Veroux P, Giuffrida G, Cappellani A, et al. Two-as-one monolateral
dual kidney transplantation. Urology. 2011;77:227-230.

16. Ngheim DD. Simultaneous double adult kidney transplantation
using single arterial and venous anastomoses. Urology. 2006;67:

1076-1078.

UROLOGY 130, 2019


http://refhub.elsevier.com/S0090-4295(19)30389-9/sbref0001
http://refhub.elsevier.com/S0090-4295(19)30389-9/sbref0001
http://refhub.elsevier.com/S0090-4295(19)30389-9/sbref0002
http://refhub.elsevier.com/S0090-4295(19)30389-9/sbref0002
http://refhub.elsevier.com/S0090-4295(19)30389-9/sbref0002
http://refhub.elsevier.com/S0090-4295(19)30389-9/sbref0003
http://refhub.elsevier.com/S0090-4295(19)30389-9/sbref0003
http://refhub.elsevier.com/S0090-4295(19)30389-9/sbref0003
https://doi.org/10.1111/ctr.13016
http://refhub.elsevier.com/S0090-4295(19)30389-9/sbref0005
http://refhub.elsevier.com/S0090-4295(19)30389-9/sbref0005
http://refhub.elsevier.com/S0090-4295(19)30389-9/sbref0006
http://refhub.elsevier.com/S0090-4295(19)30389-9/sbref0006
http://refhub.elsevier.com/S0090-4295(19)30389-9/sbref0006
http://refhub.elsevier.com/S0090-4295(19)30389-9/sbref0007
http://refhub.elsevier.com/S0090-4295(19)30389-9/sbref0007
http://refhub.elsevier.com/S0090-4295(19)30389-9/sbref0007
http://refhub.elsevier.com/S0090-4295(19)30389-9/sbref0007
http://refhub.elsevier.com/S0090-4295(19)30389-9/sbref0008
http://refhub.elsevier.com/S0090-4295(19)30389-9/sbref0008
http://refhub.elsevier.com/S0090-4295(19)30389-9/sbref0008
http://refhub.elsevier.com/S0090-4295(19)30389-9/sbref0009
http://refhub.elsevier.com/S0090-4295(19)30389-9/sbref0009
http://refhub.elsevier.com/S0090-4295(19)30389-9/sbref0009
http://refhub.elsevier.com/S0090-4295(19)30389-9/sbref0010
http://refhub.elsevier.com/S0090-4295(19)30389-9/sbref0010
http://refhub.elsevier.com/S0090-4295(19)30389-9/sbref0010
http://refhub.elsevier.com/S0090-4295(19)30389-9/sbref0011
http://refhub.elsevier.com/S0090-4295(19)30389-9/sbref0011
http://refhub.elsevier.com/S0090-4295(19)30389-9/sbref0011
http://refhub.elsevier.com/S0090-4295(19)30389-9/sbref0012
http://refhub.elsevier.com/S0090-4295(19)30389-9/sbref0012
http://refhub.elsevier.com/S0090-4295(19)30389-9/sbref0012
http://refhub.elsevier.com/S0090-4295(19)30389-9/sbref0013
http://refhub.elsevier.com/S0090-4295(19)30389-9/sbref0013
http://refhub.elsevier.com/S0090-4295(19)30389-9/sbref0013
http://refhub.elsevier.com/S0090-4295(19)30389-9/sbref0014
http://refhub.elsevier.com/S0090-4295(19)30389-9/sbref0014
http://refhub.elsevier.com/S0090-4295(19)30389-9/sbref0014
http://refhub.elsevier.com/S0090-4295(19)30389-9/sbref0015
http://refhub.elsevier.com/S0090-4295(19)30389-9/sbref0015
http://refhub.elsevier.com/S0090-4295(19)30389-9/sbref0016
http://refhub.elsevier.com/S0090-4295(19)30389-9/sbref0016
http://refhub.elsevier.com/S0090-4295(19)30389-9/sbref0016

	A Novel Technique of Dual Kidney Transplantation (DKT) From Adult Donors
	Material and Method
	Surgical Technique
	Results
	Case 1
	Case 2

	Discussion
	Conclusion
	References


