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Abstract
Background: Laparoscopic live donor nephrectomy has become the preferred method of donor
nephrectomy at many transplant centers. The laparoscopic stapling device is commonly used for
division of the renal vessels. Malfunction of the stapling device can occur, and is often due to
interference from previously placed clips. We report our experience with a clipless technique in
which no vascular clips are placed on tributaries of the renal vein at or near the renal hilum in order
to avoid laparoscopic stapling device misfires.

Methods: From December 20, 2002 to April 12, 2005, 50 patients underwent hand-assisted
laparoscopic left donor nephrectomy (LDN) at our institution. Clipless management of the renal
vein tributaries was used in all patients, and these vessels were divided using either a laparoscopic
stapling device or the LigaSureTM device (Valleylab, Boulder, CO). The medical and operative
records of the donors and recipients were reviewed to evaluate patient outcomes.

Results: The mean follow-up time was 14 months. Of the 50 LDN procedures, there were no
laparoscopic stapling device malfunctions and no vascular complications. All renal allografts were
functioning at the time of follow-up.

Conclusion: Laparoscopic stapling device failure due to deployment across previously placed
surgical clips during laparoscopic live donor nephrectomy can be prevented by not placing clips on
the tributaries of the renal vein. In our series, there were no vascular complications and no device
misfires. We believe this clipless technique improves the safety of laparoscopic donor
nephrectomy.

Background
Since the first reported laparoscopic nephrectomy in
1991, laparoscopic technique for kidney surgery has rap-
idly gained acceptance. Laparoscopic live donor nephrec-
tomy has become the preferred method of donor
nephrectomy at many transplant centers [1]. Compared to
open donor nephrectomy, laparoscopic surgery offers the

advantage of quicker recovery and a smaller incision. The
laparoscopic stapling device is commonly used for divi-
sion of the renal vessels. Malfunction of the laparoscopic
stapling device can occur, and is often due to interference
from previously placed clips. In one published study, 50%
of misfires were associated with deployment of the device
over previous surgical clips [2]. We report our experience
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with a clipless technique in which no vascular clips are
placed on tributaries of the renal vein at or near the renal
hilum in order to avoid laparoscopic stapling device mis-
fires. We consider this technique to be clipless even when
a stapling device is deployed across a previously placed
line of staples. Contrary to the misfires that occur when a
staple line is deployed over vascular clips, deployment of
the stapling device over a previous staple line is acceptable
and should not result in a misfire or malfunction.

Methods
We obtained protocol approval from the Research Devel-
opment & Administration Institutional Review Board
(IRB) at Oregon Health & Science University before retro-
spectively reviewing the records of 50 consecutive patients
who underwent hand-assisted left laparoscopic live donor
nephrectomy and their corresponding kidney transplant
recipients. The surgeries took place at our institution
between December 20, 2002 and April 12, 2005. Clipless
management of the renal vein tributaries was used in all
patients, and this involved division of the tributaries near
the renal vein using the LigaSureTM device for vessels 7
mm in diameter or less, or using the laparoscopic stapling
device for larger vessels. We performed bench ligation of
stumps controlled with LigaSure. A single surgeon (MC)
was the primary surgeon for all cases. The Endo-GIA (US
Surgical, Norwalk, CT) with a 2.0 mm articulating vascu-
lar staple load was used to divide the renal vein in 46
patients (Figure 1). The Endo-TA stapler (US Surgical,
Norwalk, CT) was used in 4 patients. The medical and
operative records of the donors and recipients were
reviewed to evaluate patient outcome.

Results
The mean patient age was 42 years (range 21.5 to 64.7)
and consisted of 19 men and 31 women. The mean pre-
operative donor serum creatinine value was 0.82 mg/dL
(range 0.6 to 1.3). The mean warm ischemia time was 123
seconds (range 50 to 240), and the mean cold ischemia
time was 137 minutes (range 11 to 314). The mean
number of tributaries draining into the renal vein was 3
(range 1 to 6). These included lumbar, gonadal, and adre-
nal veins. The mean operative time (incision until out of
operating room) was 3.6 hours (range 2.6 to 5.2). Of the
50 LDN, there were no laparoscopic stapling device mal-
functions and no vascular complications. Minor postop-
erative complications occurred in two patients, both of
whom developed an ipsilateral grade 3 varicocele. These
both resolved without additional treatment. At one-
month post-op, the mean donor creatinine values was
1.24 mg/dL (range 0.9 to 1.8). At a mean follow-up time
of 14.2 months (range 1–29) all renal allografts were
functioning normally.

Discussion
Laparoscopic donor nephrectomy has been shown to be a
safe alternative to the open surgical approach [1,3-7].
Techniques to manage the renal vein without clips have
been reported, and include bipolar electrocoagulation
[8.9]. We commonly use the LigaSureTM device, which
works via a feedback-controlled response system that
automatically discontinues energy delivery at the comple-
tion of vessel fusion [10]. This minimizes thermal spread
and helps to avoid charring, which can cause the instru-
ment to stick to the cauterized vessel. The manufacturers
recommend 7 mm as the upper limit of vessel diameter
that should be controlled with their device.

The use of an endoscopic linear stapling device at the
renal hilum has become standard. Risks associated with
misfire of the laparoscopic stapling device include signifi-
cant vascular injury and intraoperative bleeding. This may
require conversion to open nephrectomy in order to con-
trol bleeding, resulting in increased warm ischemia time
and greater patient morbidity. Using bipolar electrocau-
tery alone to cauterize renal vein branches, Schuster and
Wolf reported easier stapler application and a decrease in
average warm ischemia time, which was not statistically
significant [9].

A 1.7% rate of stapling device malfunction has been
reported during laparoscopic nephrectomy, and 50% of
the stapling device misfires were due to deployment over
a previously placed surgical clip near the renal hilum [2].
Use of this clipless technique should decrease the laparo-
scopic stapling device misfire rate by one-half.

Division of the renal veinFigure 1
Division of the renal vein. Clipless technique in which no 
vascular clips are placed on tributaries of the renal vein at or 
near the renal hilum. Deployment of the stapling device over 
a previous staple line is acceptable and should not result in a 
misfire or malfunction.
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An additional benefit to the clipless technique is that in
many cases the laparoscopic stapling device can be fired
medial to the left adrenal vein, allowing for procurement
of a longer left renal vein.

Conclusion
Laparoscopic stapling device failure due to deployment
across previously placed surgical clips during laparoscopic
live donor nephrectomy can be prevented by not placing
clips on the tributaries of the renal vein. In our series of 50
consecutive patients, the left kidney was procured by
hand-assist laparoscopic technique, and there were no
vascular complications and no device misfires. We have
since utilized this technique safely during both right and
left laparoscopic donor nephrectomy, and we believe this
improves the safety of laparoscopic donor nephrectomy.

Abreviations
LDN = Laparoscopic Donor Nephrectomy

MC = Michael Conlin

Competing interests
The author(s) declare that they have no competing inter-
ests.

Authors' contributions
Both authors provided significant contribution to the
design, research, and preparation of this manuscript.

Acknowledgements
There were no outside sources of funds for this study. There was no role 
of funding with regard to study design; collection, analysis, and interpreta-
tion of data; in the writing of this manuscript; or in the decision to submit 
the manuscript for publication. The authors would like to thank John M. 
Barry for his critique and insight, with regard to the preparation of this 
manuscript.

References
1. Flowers JL, Jacobs S, Cho E, Morton A, Rosenberger WF, Evans D,

Imbembo AL, Bartlett ST: Comparison of open and laparoscopic
live donor nephrectomy.  Ann Surg 1997, 226:483-489.

2. Chan D, Bishoff JT, Ratner L, Kavoussi LR, Jarrett TW: Endovascu-
lar gastrointestinal stapler device malfunction during lapar-
oscopic nephrectomy: early recognition and management.  J
Urol 2000, 164:319-321.

3. Fabrizio MD, Ratner LF, Kavoussi LR: Laparoscopic live donor
nephrectomy: pro.  Urology 1999, 53:665-667.

4. Novotny MJ: Laparoscopic live donor nephrectomy.  Urol Clin
North Am 2001, 28:127-135.

5. Lee BR, Chow GK, Ratner LE, Kavoussi LR: Laparoscopic live
donor nephrectomy: outcomes equivalent to open surgery.
J Endourol 2000, 14:811-819.

6. Brown SL, Biehl TR, Rawlins MC, Hefty TR: Laparoscopic live
donor nephrectomy: a comparison with the conventional
open approach.  J Urol 2001, 165:766-769.

7. Jacobs SC, Cho E, Dunkin BJ, Flowers JL, Schweitzer E, Cangro C, Fink
J, Farney A, Philosophe B, Jarrell B, Bartlett ST: Laparoscopic live
donor nephrectomy: the University of Maryland 3-year expe-
rience.  J Urol 2000, 164:1494-1499.

8. Orvieto M, Chien GW, Harland R, Garfinkel MR, Galocy M, Shalhav
AL: Bipolar electrocoagulation for clipless division of left

renal vein branches during laparoscopic living donor
nephrectomy.  Transplant Proc 2004, 36:2625-2627.

9. Schuster TG, Wolf S Jr: Use of bipolar electrocautery during
laparoscopic donor nephrectomy.  J Urol 2001, 165:1968-1970.

10. Valleylab's LigaSure Vessel Sealing System   [http://www.val
leylab.com]. Boulder, Colorado.

Pre-publication history
The pre-publication history for this paper can be accessed
here:

http://www.biomedcentral.com/1471-2490/6/23/prepub
Page 3 of 3
(page number not for citation purposes)

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9351716
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9351716
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10893574
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10893574
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10893574
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10197837
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10197837
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11277056
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11206614
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11206614
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11176463
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11176463
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11176463
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11025690
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11025690
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11025690
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15621107
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15621107
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15621107
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11371892
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11371892
http://www.valleylab.com
http://www.valleylab.com
http://www.biomedcentral.com/1471-2490/6/23/prepub
http://www.biomedcentral.com/
http://www.biomedcentral.com/info/publishing_adv.asp
http://www.biomedcentral.com/

	Abstract
	Background
	Methods
	Results
	Conclusion

	Background
	Methods
	Results
	Discussion
	Conclusion
	Abreviations
	Competing interests
	Authors' contributions
	Acknowledgements
	References
	Pre-publication history

