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Thrombectomy and Nephrectomy
Using a Novel Supine, Single-dock
Approach: Primary Description
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OBJECTIVE To demonstrate a novel supine, single-dock approach for robotic nephrectomy and inferior vena
cava (IVC) thrombectomy for a left-sided renal cell carcinoma with level II IVC thrombus.

METHODS We perform robotic nephrectomy and IVC thrombectomy in a 79-year-old man with a 6-cm left
renal mass and level II IVC thrombus. For this approach, the patient is placed in steep Trendelenburg,
and a 6-port transperitoneal technique is used, with the robot docked such that the arms are ori-
ented in a cephalad direction. We describe key steps, including (1) exposure of the retroperitoneum,
(2) IVC exposure and control, (3) left renal hilar control, (4) cavotomy, thrombectomy, and re-
construction, (5) nephrectomy and lymph node dissection. Perioperative outcomes are reported.

RESULTS Robotic left nephrectomy and level II IVC thrombectomy were successfully completed using this
novel, single-dock approach. Total operative time was 7 hours with IVC clamp time of 27 minutes.
Estimated blood loss was 500 cc without perioperative transfusion. There were no intraoperative
or major perioperative complications. The patient was discharged on postoperative day 5. This
approach allows rapid caval control, bilateral renal hilar access, and obviates the need for pre-
operative renal artery embolization or intraoperative redocking or repositioning steps, as has been
previously described for other approaches.

CONCLUSION We demonstrate the first description of robotic left-sided level II IVC thrombectomy and radical
nephrectomy using a supine, single-dock approach. This novel, versatile approach adds to the
armamentarium for minimally invasive surgical management of renal cell carcinoma with IVC
thrombus. UROLOGY 112: 205–208, 2018. © 2017 Elsevier Inc.

Renal cell carcinoma (RCC) with inferior vena cava
(IVC) thrombus poses a complex surgical challenge.1

Open IVC thrombectomy remains the gold stan-
dard for management of this challenging disease process.2

Recently, several groups have described a minimally in-
vasive, robotic approach for appropriately selected cases,
with promising results.3-7

These published cases of robotic nephrectomy and IVC
thrombectomy exclusively employ a lateral approach.
However, left-sided renal tumors with associated IVC throm-
bus pose a unique challenge, as they require access to both
sides of the retroperitoneum. Centered on immediate access
to, and control of the IVC (including early left renal vein

control/ligation), described cases typically begin in a modi-
fied flank or right side up position with the robot docked
over the patient’s back. As such, preoperative left renal
artery embolization is often employed. Furthermore, the
patient must be repositioned to a left side up flank posi-
tion and the robot redocked when transitioning to the ne-
phrectomy or lymphadenectomy portion of the case.

Herein, we describe robotic left-sided IVC thrombectomy
and radical nephrectomy, using a novel, single-dock supine
approach, that allows simultaneous access to both sides
of the retroperitoneum, thus obviating the need for pre-
operative left renal artery embolization and patient
repositioning.

MATERIALS AND METHODS
Our patient is a 79-year-old man who was found to have a 6-cm
left renal mass with associated 3.75-cm level II IVC thrombus.
Complete staging imaging was negative for metastatic sites of
disease. Patient had no prior surgical history, but medical history
was significant for type 2 diabetes, hypertension, hyperlipidemia,
and obesity (body mass index 38.8).
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Surgical Technique
The patient is positioned supine and arms are tucked at the pa-
tient’s side. Pneumoperitoneum is established, after which working
ports are placed, adhering to a 6-port transperitoneal technique
(Fig. 1 Video Still 1). The patient is then placed in steep
Trendelenburg position. The da Vinci surgical robot (Intuitive
Surgical Inc., Sunnyvale, CA) is docked such that the arms are
oriented in a cephalad direction. The da Vinci Xi was used in
this case, and from a positioning standpoint, it allows side-
docking, thus limiting obstruction of the anesthesiologists. Further,
it allows movement of the camera between ports, specifically as
is required when transitioning from the IVC thrombectomy to
the nephrectomy portion of the procedure (Video Still 1). Thirty-
degree down scope, monopolar curved scissors, fenestrated bipolar,
ProGrasp forceps, and large needle drivers are the robotic in-
struments utilized for the case.

Key Steps
(1). Exposure of Retroperitoneum. Once the robot is docked,
the case begins with mobilization of the bowel to expose the
retroperitoneum. Beginning at the ileocecal junction, the white
line of Toldt is incised in a cephalad direction to allow mobili-
zation of the cecum and ascending colon. Incision of the poste-
rior peritoneum is then carried medially toward the root of the
mesentery and up toward the ligament of Treitz. With contin-
ued mobilization of the bowel, a series of suspension sutures are
placed with the aid of a fascial closure device (Video Still 2). Sus-
pension sutures anchor the incised peritoneal edges and retract
in cephalad and left lateral directions. These sutures, in concert
with the steep Trendelenburg positioning, are critical to retrac-
tion of the bowel and exposure of the retroperitoneum. Dissec-
tion is continued until the surface of the IVC and aorta are
identified. It should be noted that adequate exposure of the
retroperitoneum is critical to the success of the procedure, and
thus prior experience with robotic bowel manipulation is essen-
tial. This step is inherently more challenging with elevated body
mass index, as was encountered in this case, and one should an-
ticipate the required added time and effort.

(2). IVC Exposure and Control. Once the retroperitoneum is
exposed, the IVC is dissected and mobilized circumferentially.
Lumbar veins are sealed and divided with the aid of a LigaSure
Advance device (Medtronic, Minneapolis, MN). With contin-
ued dissection superiorly, the right renal vein and then the
thrombus-bearing left renal vein are identified. Next, the right
adrenal vein is encountered and divided. Intraoperative ultraso-
nography (Drop-in Ultrasound Transducer; BK Ultrasound;
Analogic, Peabody, MA) is used to confirm the superior limit of
the tumor and extend the level of dissection to gain proximal
control. Vessel loops are then double-looped around the infra-
renal IVC, the right renal vein, and the suprarenal IVC in Rummel
tourniquet fashion using Weck clips (Weck Hem-o-lok; Teleflex,
Limerick, PA) and the cut end of a red-rubber catheter (Fig. 2
Video Still 3).4

(3). Left Renal Hilar Control. With the IVC mobilized
and secured for cross clamping, attention is turned to
isolating the left renal artery (Video Still 4). The surface of the
aorta is exposed and the left renal artery is dissected
circumferentially and ligated or divided with a 45-mm laparo-
scopic vascular load stapler (Echelon Flex 45; Ethicon Inc.,
Cincinnati, OH).

(4). Cavotomy, Thrombectomy, and Reconstruction. The pre-
viously placed Rummel tourniquets are tightened using Weck li-
gation clips. This is performed in sequential fashion on the infra-
renal IVC, the right renal vein, and then the supra-renal IVC,
effectively cross clamping the IVC. The thrombus-bearing left
renal vein is divided with another 45-mm laparoscopic vascular
load stapler. A cavotomy is made, and the tumor thrombus, in-
cluding the staple line and renal vein ostium, is carefully excised
(Fig. 3 Video Still 5) and immediately bagged in an Endo Catch
10-mm specimen pouch (Medtronic, Minneapolis, MN). After
inspecting the lumen to ensure removal of all tumor thrombus,
repair of the cavotomy is performed with 2 running 4-0 poly-
propylene (PROLENE; Ethicon Inc.) sutures (Video Still 6). Before
tying the sutures, the infra-renal tourniquet is released to flush

Figure 1. Port placement. (Color version available online.)
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