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Novel method of laparoendoscopic single-site and
natural orifice specimen extraction for live donor
nephrectomy: single-port laparoscopic donor
nephrectomy and transvaginal graft extraction

Won Jun Jeong, Byung Jo Choi, Jeong Kye Hwang, Seung Mo Yuk', Min Jong Song? Sang Chul Lee
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Laparoscopic live donor nephrectomy (DN] has been established as a useful alternative to the traditional open methods
of procuring kidneys. To maximize the advantages of the laparoendoscopic single-site (LESS) method, we applied natural
orifice specimen extraction to LESS-DN. A 46-year-old woman with no previous abdominal surgery history volunteered
to donate her left kidney to her husband and underwent single-port laparoscopic DN with transvaginal extraction.
The procedure was completed without intraoperative complications. The kidney functioned well immediately after
transplantation, and the donor and recipient were respectively discharged 2 days and 2 weeks postoperatively. Single-port
laparoscopic DN and transvaginal graft extraction is feasible and safe.

[Ann Surg Treat Res 2016;90(2):111-115]
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INTRODUCTION

Since 1995 when Ratner et al. [1] performed the first lapar-
oscopic live donor nephrectomy (LLDN), the method has
become established as a useful alternative to the traditional
open methods of procuring kidneys for transplantation. LLDN
has several advantages over open methods, including improved
cosmesis, shorter hospital stay, reduced intraoperative blood
loss, and faster overall postoperative recovery [2]. Furthermore,
studies have shown that LLDN has positively impacted the
number of kidneys available for transplantation. Most trans-
plant centers harvest living donor kidneys via conventional
laparoscopic surgical approach [3].

Laparoendoscopic single-site donor nephrectomy
Laparoendoscopic single-site donor nephrectomy (LESS-DN)

is a relatively novel minimally invasive approach that allows the
surgery to be performed via a single incision. This technique
may be advantageous in decreasing surgical morbidity and im-
proving cosmetic outcomes, thus possibly reducing the barriers
to kidney donation [4].

Fan et al. [5] performed a meta-analysis of 27 studies com-
paring LESS and laparoscopic nephrectomy in patients un-
dergoing radical or partial nephrectomy for cancer, donor ne-
phrectomy, or mixed procedures. They found LESS nephrectomy
to be a safe and effective alternative, with potential benefits
of reduced pain, shorter recovery, and improved cosmesis. Re-
cently, Aull et al. [6] performed a randomized, prospective study
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comparing LESS-DN and LLDN and reported that LESS-DN
offers a safe alternative to traditional LLDN, with similar donor
recovery and satisfaction. LESS-DN and LLDN appeared to be
equivalent in terms of outcomes, donor complications, and
recipient graft function.

To maximize the advantages of LESS-DN, we applied a natu-
ral orifice specimen extraction (NOSE) method. Our goal was to
report several technical advancements in a case of single-port
laparoscopic donor nephrectomy with transvaginal extraction
of the kidney.

Patient and methods
A 46-year-old woman with no previous history of abdominal

surgery volunteered for left kidney donation to her husband.
On CT angiogram, the left kidney had one artery and vein. Her
body mass index of 24.8 kg/m’ was in the normal range but
close to overweight. The left kidney was chosen for donation
according to our routine protocol.

This technical note did not require Institutional Review
Board review or approval because retrospective reports of a
single case do not meet the definition of research. Instead, our
Ethics Committee advised us to obtain a specific informed
consent from the patient. The procedure was fully explained
to the donor and recipient, and possible complications related
to transvaginal extraction including infection and pelvic organ
injury were discussed in detail. The procedure was carried out
by a multidisciplinary team consisting of a gynecologist, neph-
rologist, urologist, and transplant surgeons.

Results
Single-port laparoscopic donor nephrectomy with transvagi-

nal extraction was completed without intraoperative complica-
tions. Total operative time was 280 minutes. Warm ischemic
time was 2 minutes 28 seconds, and estimated blood loss was
50 mL. The harvested renal vein and artery were each 4 cm
long. The kidney functioned well immediately after trans-
plantation, without occurrence of delayed graft function.

Postoperative pain was 5/10 on postoperative day 1 and
decreased to 2/10 on postoperative day 2. The donor subse-
quently had an unremarkable hospital course and was dis-
charged on postoperative day 2. No 30-day complications were
observed. The recipient was discharged in good condition after
2 weeks.

SURGICALTECHNIQUE

On July 1, 2014, the patient underwent single-port left-sided
donor nephrectomy with transvaginal extraction of the donor
kidney. Broad-spectrum antibiotics were administered, and the
vagina and perineum were prepped with Povidone solution.
The patient was placed in a modified right flank position for

laparoscopic nephrectomy with the legs fixed in stirrups. The
table was tilted to the right in order to achieve an optimal view.

A 2.0-cm vertical transumbilical incision was made, and
pneumoperitoneum was established using an open Hasson
technique. A commercial single port (OCTO port; Dalim, Seoul,
Korea) was introduced into the peritoneum. The abdomen
was insufflated to a pressure of 12 mmHg. A 10-mm (30°) rigid
laparoscope and conventional straight laparoscopic instruments
were used. The other general procedures and sequences were
the same as those used in conventional laparoscopic donor
nephrectomy, as briefly described below.

1. A lateral white line of Toldt was dissected, and descending
colon was mobilized medially.

2. The gonadal vein was dissected from the level of the iliac
vessels up to the lower pole of the kidney, ligated, and divided
near the renal hilum.

3. During posterior dissection of the renal vein, the lumbar
vein was dissected and divided.

4. The adrenal vein was dissected and divided at the upper
border of the left renal vein.

5. After circumferential dissection of the renal vein, dissec
tion was continued medially to the origin of the abdominal
aorta.

6. The renal artery was identified and dissected circum-
ferentially.

7. The ureter was dissected downward to beneath the level of
the iliac vessels.

8. The entire kidney was freely mobilized by dissecting the
lateral and posterior aspects.

9. A gynecologist performed a posterior colpotomy via intra-
abdominal approach.

10. After introducing a medium-sized wound retractor via a
vaginal incision, a large wound retractor was inserted through
the medium one and overlapped (Fig, 1).

11. The surgical glove was fixed to the outer ring of the large
wound retractor to maintain pneumoperitoneum.

12. After making a small incision in the fingertip portion of
the glove, a 15-mm trocar was inserted.

Fig. 1. Dual wound retractor.
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Fig. 2. Renal vein resection.

13. The distal side of the ureter was ligated using a 5-mm
Hemolock (Hemolock Ligating Clips, Teleflex, Morrisville, NC,
USA). Then, the ureter was resected with an endoshear, and
urine outflow was checked.

14, A Lap-bag (Sejong Medical Co., Paju, Korea) was introduced
transvaginally, and the kidney including the ureter was placed
in the Lap-bag,

15. The renal artery was ligated close to the aorta with a
Multifire Endo-TA stapler (Auto Suture 30 mm-2.5 mm; Covi-
dien, Mansfield, MA, USA) and cut distally with an endoshear.

16. Similarly, the renal vein was also ligated and divided as
close to the inferior vena cava as possible with the Multifire
Endo-TA stapler (Auto Suture 30-25 mm, Covidien) and endo-
shear (Fig. 2).

17. The Lap-bag orifice was closed, and the kidney was deli-
vered transvaginally.

18. The assistant removed the kidney from the bag, avoiding
contamination from the external side of the bag,

19. The colpotomy was repaired transvaginally with interrup-
ted full-thickness reabsorbable sutures and checked at the
intraperitoneal site with the laparoscope.

20. Intra-abdominal conditions including hemostasis were
checked laparoscopically, and the descending colon was re-
peritonealized with a V-loc wound closure device (Covidien).

DISCUSSION

The surgical technique for live donor nephrectomy has
evolved from open surgery to LESS. Raman et al. [7] found no
difference between LESS and standard laparoscopic nephrec
tomy in a retrospective case-control comparison using standard
measures of in-hospital morbidity. In another retrospective
review comparing LESS donor nephrectomy to laparoscopic
approach, the LESS group had a significantly longer operative
time (206 minutes vs. 182 minutes), but less blood loss (62 mL
vs. 86 mL) and a shorter warm ischemic time (4.4 minutes vs. 5
minutes). Analgesic requirements were similar in the 2 groups

[4]. Similarly, Barth et al. [8] conducted a postprocedural survey
and found that LESS was associated with better scores for
cosmetic outcomes and satisfaction with the overall process.
Interestingly, blood loss was lower in the LESS group, along
with reduced pain and fewer positional limitations under
certain circumstances. In a randomized, prospective study, Aull
et al. [6] reported that LESS donor nephrectomy can be a safe
alternative to conventional laparoscopic donor nephrectomy in
terms of intra- and postoperative complications.

In order to maximize the advantages of LESS, we recom-
mended transvaginal extraction to the patient, which was
completed without complications. Recently several authors have
reported the feasibility and safety of transvaginal extraction
[9,10]. The first laparoscopic living donor nephrectomy with
vaginal extraction was performed in March 2009 by Allaf et
al. [9]. In these initial reports, grand multipara donors were
selected intentionally because laxity of the pelvic floor and
vaginal wall is an important condition of graft passage. Our
donor had also had three vaginal deliveries in the past. Not
all women are good candidates for vaginal extraction, in-
cluding those with prior pelvic surgery or younger women of
childbearing age. Multiparous women may be better candidates
for the procedure because of the laxity of the pelvic floor and
vaginal walls [10].

We used advanced techniques to achieve maximum safety
of the donor and graft. Before transection of the renal vessels,
prepacking of the kidney inside the Lap-bag and advance pre-
paration of the colpotomy allowed a quick delivery of the graft,
keeping the warm ischemic time to a minimum, comparable
to that of the standard laparoscopic extraction technique.
During transection of the renal vessels, lateral traction of the
Lap-bag offered good exposure of the pedicle, avoiding vessel
injury. During the extraction process, we added several steps
to decrease mechanical damage. We applied sterile lubricant
gel around the wound retractor for smooth passage of the Lap-
bag and graft and checked the passage of three fingers (about
5-6 cm) in the opening to evaluate its size and the laxity of the
vaginal wall. Because extraction under direct vision is important
to graft safety, a surgical glove and 15-mm trocar were attached
to the wound retractor to maintain pneumoperitoneum.

Kishore et al. [10] reported their initial 30 cases of lapar-
oscopic donor nephrectomy with transvaginal extraction. They
encountered one case of wound infection in a recipient in the
transvaginal group. To prevent infection in the vaginal wall, we
added several precautionary steps. Broad-spectrum antibiotics
were administered, and the vagina and perineum were prepped
with Povidone solution. We also developed a "dual wound
retractor”. After the posterior colpotomy was created, we placed
a medium-sized wound retractor transvaginally. By overlapping
a large wound retractor through the medium-sized retractor,
we were able to obtain an aseptic pathway from the peritoneal
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cavity. To avoid contamination, the assistant removed the
kidney from the bag without contamination from the external
side of the bag,

Traditionally, the Endo GIA stapler, which has been shown
safe and effective in numerous studies, has been used for
vascular control. It works by placing six rows of staples, three
proximally and three distally, with a blade that cuts between
the staple lines. Hence, it leaves three rows of staples on the
graft that must be trimmed prior to transplantation, which
sacrifices several millimeters of length on the vein. By using
a linear noncutting stapler (Auto Suture 30 mm-2.5 mm;
Covidien) instead, we were able to preserve these several
millimeters of length on the vein and extract the graft through
a minimal incision.

For vein transection, the Multi Endo-TA stapler was placed
on the renal vein as close to the vena cava as possible. After
applying the Multi Endo-TA stapler, the vein was cut distally
with laparoscopic scissors, which allowed blood to flow out of
the graft through the renal vein and graft size to decrease. With
this maneuver, we could extract the graft via minimal incision.

In our case, only a 2-cm abdominal incision was needed to
complete the operation, and the scar was hidden inside the
umbilicus (Fig. 3). No extended skin incision or fasciotomy was
needed for graft extraction.

Kishore et al. [10] reported that the mean operative time
of transvaginal extraction was 155%31 minutes and that of
transabdominal extraction was 149+24 minutes. In our case,
total operative time was longer by 130 minutes (total opera-
tive time, 280 minutes), which was mainly due to the NOSE
maneuver. It took one hour to create a colpotomy, and 30 minu-
tes to repair it.

A meta-analysis comparing LESS with conventional lapar-
oscopic nephrectomy showed that LESS cases had a longer
operative time and conversion rate, but had decreased pain
and lower analgesic requirements, as well as shorter hospital
stays, shorter recovery, and better cosmetic outcomes. The
warm ischemic time and postoperative function of the donated

Fig. 3. Postoperative scar.

kidney appeared roughly equivalent between groups [4]. Con-
sidering these advantages and our experience, single-port
laparoscopic donor nephrectomy and transvaginal specimen
extraction can be a novel technique for procuring kidneys.

CONCLUSION

By applying advanced techniques to LESS-DN, cosmesis
and safety can be improved. Single-port laparoscopic donor
nephrectomy and transvaginal graft extraction is feasible
and safe. In the future, this maneuver may be an alternative
standard in selected women.
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