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INTRODUCTION:  The  extension  of  donor  eligibility  criteria  represents  one  of  the  possible  ways  to  increase
the  organ  shortage,  thus  decreasing  the  waiting  time  for kidney  transplantation.  Expectedly,  this  strat-
egy  is associated  with  a growing  number  of  more  technically  demanding  living  donor  nephrectomy
procedures  requiring  careful  assessment,  and sound  surgical  experience  in  order  to avoid  intraoperative
complications.
eywords:
eft-sided inferior vena cava
enous anomalies
iving donor nephrectomy
perative complications

CASE  PRESENTATION:  After  a thorough  evaluation  through  preoperative  imaging,  we  performed  a  hand-
assisted left laparoscopic  living  donor  nephrectomy  in a 56  year-old  overweight  patient  with history  of
prior  abdominal  surgery,  harboring  a left-sided  inferior  vena  cava  (IVC).
DISCUSSION/CONCLUSION:  This  case  describes  our  comprehensive  approach  in this  complex  surgical
scenario  to  preserve  donor  safety  and  provide  an  optimal  kidney  graft.

©  2019  The  Author(s).  Published  by Elsevier  Ltd on behalf  of  IJS Publishing  Group  Ltd.  This  is  an  open
 artic
isk factors access

. Introduction

The median time awaiting for adult kidney transplantation con-
inues to rise (estimated increase of 4.3% in patients >5 years in the
aiting list for the period 2005–2015) [1]. The extension of donor

ligibility criteria represents one of the possible ways to increase
he organ shortage, thus decreasing the waiting time for kidney
ransplantation. Expectedly, this strategy runs parallel to the donor
omplexity and technical demand of nephrectomy in the living
onation setting. In fact, although obesity, vascular anomalies, or
rior abdominal surgery were considered ineligible factors for kid-
ey living donation in the past, recent advances has allowed the use
f the majority of those kidneys once considered untransplantable
2,3].
Most authors agree that careful assessment focused on each par-
icular case, and certain experience with similar cases are crucial
oints to avoid misadventures. Actually, the final decision on the
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210-2612/© 2019 The Author(s). Published by Elsevier Ltd on behalf of IJS Publishing Grou
rg/licenses/by/4.0/).
le under  the  CC  BY license  (http://creativecommons.org/licenses/by/4.0/).

donor selection, surgical approach, and kidney graft laterality often
relies on the team involved and the accumulated experience of their
members rather than on a well established protocol [4].

Herein, we  describe our comprehensive approach to an over-
weight living kidney donor harboring a left-sided IVC, and multiple
adhesions secondary to previous abdominal surgery, aiming to pro-
vide a rationale for adequate decision-making and counseling, thus
empowering surgical safety and optimal kidney graft retrieval.

This study has been reported in line with the SCARE criteria [5].

2. Case presentation

The patient was  a 56-year-old woman  who decided to donate a
kidney to her husband. Patient was  overweight (BMI = 28.4 kg/m2)
and showed a previous history of cholecystitis and morbid obesity
treated with open cholecystectomy and gastric bypass, respec-
tively. She was  cleared after full medical assessment, and a careful
review of preoperative Computed Tomography angiography (CTA)
revealed an infrarenal IVC located at the left side of the Aorta, cross-

ing the midline to its right side at the level of the ostium of a single
left renal vein in which both adrenal and gonadal veins drained
(Fig. 1). In addition, the length of left single renal artery and vein
were measured as 3.88 cm and 3.49 cm (vs 2.68 cm in the right side),
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Fig. 1. Abdominal CT showing IVC located at the left side of the Aorta.

Fig. 2. Trocar placement. The hand-assistance device (Gelport®) was  placed through
a  small midline periumbilical surgical wound of 5 cm close to a 10 mm trocar for the
optic placement (A). Two additional 5 mm trocars (one placed in the midclavicular
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Fig. 3. Laparoscopic view of main renal artery and vein isolated before the endovas-
cular stapling. Adrenal and gonadal veins have been dissected and divided using
LigaSure® after clip placement. The main renal artery take-off was located posterior
to  the left-sided IVC.

on account of technical difficulty does not seem justified nowadays.
ine  subcostally (B); the other halfway between the umbilicus and the anterior-
uperior iliac spine (C)), completed the access to the peritoneal cavity.

espectively. Therefore, left kidney removal deemed best by the
iving donor selection committee, and hand-assisted laparoscopic
pproach was  selected for the planned nephrectomy.

.1. Description of the procedure

Written informed consent was obtained prior to surgery from
oth donor and recipient. After Gelport® and trocar placement
Fig. 2), the abdomen was insufflated to maximally 12 mmHg,
howing multiple adhesions extending throughout the abdominal
avity including the left colon, liver, and spleen. The left colon was
idely mobilized after gaining enough exposure through extensive

aparoscopic adhesiolysis, thus providing a clear surgical field at the
ajor retroperitoneal vessels.
The infrarenal IVC was identified on the left side of the Aorta and

ollowed upwards until the renal hilum was fully exposed. Gonadal
nd adrenal veins were dissected and divided using LigaSure®. The
reter was released from its attachments and divided between
lips. The main renal vein was located anterior to the course of
he main renal artery, and its take-off was placed posterior to the
nfrarenal IVC (Fig. 3). Both vascular structures were isolated and
ontrolled using an endovascular stapler (Fig. 4).

Blood loss was minimal and the left kidney graft was finally
emoved through the hand port. Warm ischemic time was 96 s.

tatus post-procurement was checked upon visualization in the
ack table, and the kidney graft flushed and preserved with cold
ustodiol®-HTK solution. The transplantation procedure was
Fig. 4. Endoscopic view representation of the left-sided IVC left LDN. The main renal
artery and vein were controlled by means of endovascular stapling. Adrenal and
gonadal veins draining in the left renal vein were previously divided with LigaSure® .

completed in the left recipientś iliac fossa in a standard fashion
showing adequate perfusion and urine output.

Postoperative course of both donor and recipient was unevent-
ful and they were discharged at postoperative day 4 and 5,
respectively. Donor and recipient have maintained adequate renal
function with no delayed complications and stable serum creati-
nine (1.13 and 1.31 respectively) at 4 months follow-up.

3. Discussion

The chance of getting off the kidney transplant waiting list for
the almost 95,000 patients with end stage renal disease awaiting
a deceased donor organ in United States was estimated in 1:8 for
the year 2018 [6]. Living donation is among the many efforts made
to increase organ availability and timely transplantation [7]. How-
ever, given the organ scarcity, prospective donor rejection simply
Since Ratner et al. [8] description of the first laparoscopic living
donor nephrectomy (LDN), the use of minimally invasive surgical
approaches offering improved morbidity has become the standard
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n most transplant centers for procuring living donor kidneys.
owever, laparoscopic living donor nephrectomy is a technically
emanding procedure not exempt of complications given the
ajor vascular dissection, temporary anticoagulation, and rapid

idney extraction requirements to minimize warm ischemia and
rotect the graft.

Hand-assisted LDN was introduced aiming to combine the
dvantages of the laparoscopic technique with the quicker and
afer kidney retrieval of the open technique (provided by the tactile
eedback) [9]. Despite the recommendations of the Kidney Dis-
ase Improving Global Outcomes (KDIGO) report [10], in which
xtensive previous surgery and/or adhesions would justify an open
rocedure, the rate of conversion to open surgery for hand-assisted
DN in obese donors and patients who have undergone previous
bdominal surgery has been reported even slightly lower than that
f totally laparoscopic LDN (2.63% vs 4.1%; P = .35) [9,11]. In fact,
ok et al. [12] showed significantly more conversions to open pro-
edure in the presence of intra-abdominal adhesions (0% vs. 10%,

 = .005). However, they conclude that these adhesions have no neg-
tive effect on the chance of success of the procedure and therefore
dvise a laparoscopic approach regardless of abdominal surgical
istory.

Renal vascular anomalies are rare, but if unexpected may  repre-
ent an important concern in candidates for living kidney donation
iven its potential for donor and organ damage (vascular injury)
n unexperienced hands. Hence, preoperative assessment of perti-
ent vascular anatomy by means of high resolution cross-sectional

maging is crucial to avoid potential complications, resulting
dvisable in every potential candidate to better select the most
ppropriate operation strategy [13].

Left-sided inferior vena cava (LIVC) is caused by the persistence
f the left supracardinal and regression of the right supracardi-
al veins occurred during the complex process of embryogenesis
6–10th weeks of gestation), and represents the second most com-

on anatomical anomaly of the IVC (0.04%–0.5% of population). In
he adult form, the left infrarenal portion of the IVC crosses anterior
o the aorta at the level of the ostium of the left renal vein, joins the
ight renal vein, and remains right-sided in its suprarenal portion.
owever, different degrees of regression and associated ureteric
nomalies creates a wide variety of different configurations [14].
ecent reports have confirmed the feasibility and safety of elective
DN in LIVC [11,15,16]. Although Simforoosh et al. [15] reported a
elative shortening of the renal veins in LIVC, this fact is not always
resent. Sometimes the suprarenal and renal portions of the IVC
eep their normal anatomic location in the right-side, thus main-
aining their length and making not mandatory to choose the right
ver left kidney for donation. For instance, Kennealey et al. [17]
ecommended to determine the length of the renal veins preoper-
tively to decide if the division of the renal vessels via endovascular
tapler or Hem-o-lock® was possible in order to avoid troubles
uring the implantation procedure.

Nevertheless, the debate on the safety, efficacy, and potential
dvantages of choosing the right or left kidney for LDN is still
pen [18–20]. In this sense, the first and largest study to com-
are living donor and recipient outcomes specifically based on

aterality in today’s laparoscopic era, showed certain statistical dif-
erences in terms of recipientś rejection rate, delayed graft function,
nd one-year graft survival in favor of the left side nephrectomy,
lthough the magnitude of difference was extremely small. Regard-
ng donor vascular complications, no significant difference was
bserved between sides. Therefore, no specific guidelines based on
his analysis were finally recommended, leaving the eventual deci-

ion to perform a right-sided donor nephrectomy ultimately rely on
he unique donor/recipient characteristics along with the surgical
eam experience/preference [21].
PEN  ACCESS
ournal of Surgery Case Reports 64 (2019) 20–23

4. Conclusion

The extension of the donor eligibility criteria will provide an
increasing number of complex vascular cases with previous abdom-
inal surgery. To our knowledge, this is the first case presenting a
minimally invasive approach to an overweight living donor with
LIVC and simultaneous intra-abdominal adhesions. Careful preop-
erative evaluation, extended adhesiolysis, wide vascular exposure
for adequate visualization, and meticulous hilar dissection were
key aspects in avoiding intraoperative complications for the donor
and obtaining an optimal kidney graft. Furthermore, both donor
and recipient had a successful outcome in terms of renal function.
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