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Modified robot-assisted laparoscopic right radical
nephrectomy combined with level I inferior vena cava
tumor thrombectomy: a case report

LI Hengping, ZHANG Mao, WANG Xiangrong, ZHANG Xiangxiang, LIU Yang, LI Xuanpeng

(Department of Urology, Gansu Provincial Hospital, Lanzhou 730000, China)

Abstract Inferior vena cave (IVC) tumor thrombectomy is known to be one of the most challenging and intricate surgeries

in the urinary system. Herein, we performed a modified robot-assisted laparoscopic right radical nephrectomy combined with
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level I inferior vena cava thrombectomy in a woman with a S5em tumor on the right kidney involving level I IVC tumor thrombus.

Comparing with the routine surgery, modified robot-assisted laparoscopic right radical nephrectomy with level I IVC tumor

thrombectomy only dissects the ventral and right lateral surfaces of IVC, with no need to circumferentially dissociate IVC and

left renal vein, ligate the lumbar veins, clamp related vessels, cut the IVC wall, or reconstruct the IVC. This modified procedure

was successfully fulfilled with a total surgical time of 3 hours and 45 minutes. There were no perioperative complications or blood

transfusion. The modified procedure shows lower risk of hemorrhage and pulmonary embolism, which is safety and worthy of

popularization.

Key words

Renal cell carcinoma(RCC)is one of the
common malignant tumors of the urinary system,
affecting 2%~3% of all cancer patients. However,
RCC with inferior vena cava (IVC) tumor thrombus
is relatively rare, found in just 4%~10% of RCC
patients, with a 5—year survival rate of about 47%
after surgery'"?. Traditional open surgery has a
complication rate of about 38% and an intraoperative
mortality rate of 4%~10%". In 2003, laparoscopic
radical nephrectomy combined with level I IVC
thrombectomy was firstly reported by Desai M M
et al. This report suggested that this procedure

was safe and feasible™

. With the development of
minimally invasive techniques, laparoscopic radical
nephrectomy with IVC thrombectomy has gradually
matured”. In the past 10 years, robotic surgical
system has developed rapidly. In 2011, Abaza R et al.
reported the initial robot-assisted laparoscopic
radical nephrectomy (RALRN) combined with
IVC thrombectomy'®. Because of its advantages
of magnified surgical field, flexible freedom, and
accurate suture, RALRN combined with IVC
thrombectomy has been quickly applied in clinical
practice and yielded good results”™'". Although some
large medical centers have reported the successful

cases of RALRN combined with IVC thrombectomy,

these procedures are still very challenging even for

Robot-assisted surgery; Renal cell carcinoma; Inferior vena cava tumor thrombus; Radical nephrectomy

P11 and the reason is not only

experienced doctors
because of the complex procedure, but also for two
potentially fatal events: uncontrollable hemorrhage
and pulmonary embolism caused by thrombus
fragmentation'”. Herein, we report a case of female
patient underwent modified RALRN for right renal
carcinoma involving level I IVC thrombectomy, which

is simple, safe and lower risk of hemorrhage and

pulmonary embolism.

1 Materials and methods

1.1 Case presentation

A 46-year-old female patient visited the
urology department of Gansu Provincial Hospital
in June 2018 due to space-occupying lesions
in the right kidney found by ultrasonography in
another hospital 1 day before. At our hospital,
ultrasonography examination indicated a hypoechoic
lesion in the lower right kidney measuring about
50mm x 46mm, which was mostly considered to be
a renal cancer, and a tumor thrombus in the right
renal vein extending to about lem above the entry
of IVC was also observed. Plain CT scan + contrast-
enhanced scan of the urinary system showed lightly
low-density mass with an unclear boundary in the

lower pole of the right kidney, which was considered
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to be renal clear cell carcinoma and appeared to be
growing outwards, together with filling defects in
the right renal vein and part of the IVC (Figure 1A),
which was considered to be indicative of the tumor
thrombus. The left kidney showed no significant
abnormality, and no significant abnormalities of both
lungs were revealed by CT imaging. The patient’s
tumor thrombus was classified as level 1 according
to the Mayo classification of tumor thrombus". The
outcomes of test for preoperative routine laboratory
examining were unremarkable, and further imaging

examinations showed no metastases.

1.2 Surgical techniques

Modified RALRN for right renal cancer with
level I IVC thrombectomy was performed under
general anesthesia. The surgical steps were as
follows.

1.2.1 Body position

Following successful general anesthesia, the
patient was placed in the left lateral decubitus position
at approximately 70 degrees with a high lumbar pad.
1.2.2 Trocar position

A 12mm port was placed about 2cm to the
upper right umbilicus as the camera port, while three
8mm robotic ports for first, second, and third robot
arm were placed at about 2em medial to the right
midclavicular line and costal margin, at about 8cm
to the camera port near the anterior axillary line
and McBurney’s point, and about 8cm to the caudal
cannula beside the rectus abdominis, respectively. In
addition, another 12mm port was placed 2em below
the midline of the umbilicus to serve as an assistant
port, and a Smm port was placed near the xiphoid
below the costal margin to make another assistant

port for intraoperative retraction of the liver.
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1.2.3 Surgical steps
1.2.3.1 Routine surgical procedure

After docking, a 30—degree down lens was
used for visualization. The hepatocolic ligament
were incised, the liver was lifted by clamping the
lateral peritoneum with a locked needle holder to
fully expose the upper pole of the right kidney.
The ascending colon and the transverse colon were
reflected medially by incision the peritoneum along
the white line of Toldt, and the duodenum and IVC
was exposed. The renal artery was clipped with
Hem-o-Lok clips in the interaortocaval space. Then
the ventral surfaces of the right and left renal veins
were isolated. The IVC was dissected above and
below the insertion of the renal vein to the extent
dictated by the length of the tumor thrombus. The
venous collaterals of IVC were ligated and divided for
circumferential dissection of IVC. The left renal vein
was dissected circumferentially in the interaortocaval
space. The IVC above the upper limit of the tumor
thrombus was adequately mobilized and the vessel
loops were wrapped twice around the IVC above
and below the tumor thrombus and the left renal
vein. The caudal IVC, left renal vein, and cephalic
IVC were sequentially clamped. After clamping the
aforementioned vessels, the IVC wall was cut, the
thrombus was removed, and the IVC was sutured or
reconstructed. After suturing, cephalic IVC, left renal
vein, and caudal IVC were released in order™ . Then
the radical nephrectomy was performed.
1.2.3.2  Steps of modified surgery

The initial surgical steps remained the same
as those in the routine surgery, but it was difficult
to find the right renal artery because there were

abundant and thick collateral veins around the right
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renal vein. In view of high risk of hemorrhage, the
strategy was changed to radical nephrectomy first
with full mobilization of the right kidney and then
the IVC thrombus was removed. In order to ligate
the right renal artery as early as possible, the lower
pole, lateral side, upper pole, and posterior side of
the right kidney were adequately separated. After
medial inversion of the right kidney, the lower pole
of the kidney was lifted to expose the right renal
artery, then it was ligated and cut (Figure 1B), and
the original position of the right kidney was then
restored. The robot arm 3 was used for lateral right
kidney retraction to degrade the IVC tumor thrombus
to near insertion of the right renal vein (Figure 1C).

Subsequently, robot arms 1 and 2 alternately pushed

the IVC thrombus into the right renal vein, and
gauze sirip was used to ligate the right renal vein (to
prevent sharp ligation and fragmentation of the tip
of the tumor thrombus, otherwise, it would become
detached) to make the tumor thrombus completely
enter the right renal vein (Figure 1D). Meanwhile,
the inserting of the right renal vein was lamped using
a bulldog clamp (Figure 1E), and the renal vein was
ligated with 3 Hom-o-lok clips at a site close to the
IVC, which was followed by disconnection of right
renal vein (Figure 1F). Finally, the specimen was
placed into an endobag, and devices were withdrawn.
The incision was then sutured, which marked the

completion of the operation.

Figure 1

nephrecromy and thrombectomy

Contrast-enhanced scan of IVC tumor thrombus and main procedures of robotic right radical

Note: A. Contrast—enhanced scan of the urinary system demonstrate level I IVC tumor thrombus; B. After medial inversion of

the right kidney, lifting lower pole of right kidney and ligating right renal artery; C. Lateral right kidney retraction to degrade

the IVC tumor thrombus to near insertion of the right renal vein; D. Gauze strip was used to ligate the right renal vein to

make the tumor thrombus completely enter the right renal vein; E. The insertion of the right renal vein was clamped using a

bulldog clamp and ligated using a Hem—o—lok clip; F. The renal vein was ligated at a site close to the IVC using 3 Hem—o—

lok clips, which was followed by disconnection of right renal vein
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2 Results

The operation lasted about 3h and 45 min, the
volume of blood loss was about 80ml, and no blood
transfusion occurred. The patient began to ambulate
on the second day after surgery and started liquid
diet on the third day. The postoperative pathological
outcomes confirmed clear cell renal cell carcinoma
with World Health Organization/International Society
of Urological Pathology classification of grade 2. No
neoplastic necrosis was observed, the renal capsule
and perirenal adipose tissues were not involved in
the cancer tissue, the renal pelvis and ureter margin
of surgery showed no cancer tissue involvement, the
perirenal lymph nodes did not metastasize, and an
intravascular tumor thrombus was observed in the
vena cava. The hospital stay was 6 days, and the
patient was regularly followed up for 4 years without

any signs of recurrence or metastasis (Figure 2).

3 Discussion

Even in the era of open surgery, radical

nephrectomy combined with IVC thrombectomy is

known to be one of the most challenging surgeries
in the urinary system due to its higher mortality
rate and more complications”. With the continuous
development of minimally invasive techniques,
especially the advent of robotic surgical systems,
RALRN combined with IVC thrombectomy has
now been reported by several institutions and
demonstrated to be safe and reliable®™. However,
even for experienced surgeons, the surgical risk
remains very high, with bleeding attracting the

greatest risk during the procedure'”™"")

. Surgeons
also need to be familiar with anatomy, careful
separation, gentle motion, proper prevention and
management of avulsion, and superb suture skills™.
Although studies have suggested strategies to
reduce uncontrollable bleeding, this procedure is
still very challenging'"”. Compared to the routine

[6-9. 11, 13]
surgery

, the modified procedure only
dissociates the ventral and right surfaces of IVC
with no need to dissociate circumferentially the
IVC, which leads no ligation of the lumbar veins and

adrenal vein, incision of the IVC, or IVC suturing

and reconstruction, it could save operative time and

Figure 2 A plain CT scan in the fourth year of follow-up

Note: A. no recurrence in kidney region; B. no spreading of lymph node in the surrounding region of IVC and abdominal

aorta; C. no metastasis of both lungs
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reduce the risks of bleeding or embolization. Studies
have reported that operative time, blood transfusion,
and grade of tumor thrombus are risk factors for early
postoperative complications in patients with tumor

1418 The modified surgical procedure in

thrombus
this study is characterized with a short operative
time, low tumor thrombus grade, no need for blood
transfusion, and no postoperative complications.
Malignant tumor recurrence or metastasis often causes
patient death. Even if radical nephrectomy combined
with IVC thrombectomy performed in patients with
renal cancer involving tumor thrombus, the long-
term recurrence rate is as high as 38.6%~74.0%
and the 5—year survival rate is 40%~60%" """,
This modified surgery does not involve an incision of
the IVC, so the tumor thrombus remains completely
closed in the blood vessels, which could reduce the
chance of tumor cell implantation and lower the risk
of recurrence. The patient had no signs of recurrence
or metastasis during 4 years of follow-up, which may
be related to the adoption of the modified surgical
steps. The routine surgery requires occlusion of the
left renal vein, caudal IVC, and cephalic IVC above
the end of the tumor thrombus before making an

CI%* 1B which may lead to left

incision of the IV
renal dysfunction, hemodynamic effects, and lower-
extremity venous sequelae’™ *". Meanwhile, the
modified procedure does not require clamping of
the IVC and affects on left renal function, systemic
blood flow, or lower-extremity veins. Treating
renal cancer involving IVC thrombus with robotic
surgery has a long learning curve for its complex
procedures, high risk, and rare to see'"” ", Studies

have demonsirated that success in treating renal

cancer with level I-IV IVC thrombus surgically

required the completion of an initial 40 cases and
then 80 more such procedures before the desired
clinical outcome could be achieved”'’ Tt is generally
difficult for medical centers to achieve the expected
number of surgeries in a short period of time, and
this modified surgery has obvious advantages in
shortening the learning curve. However, the modified
procedure is limited in its own way: in patients with
infiltration of the IVC wall or an immobile tumor
thrombus or bland thrombus in the lower end of the
IVC, routine surgery or circumferential [VC resection
is required”. In addition, contact with the tumor
thrombus should be minimized when removing the
kidney so as to lower the risk of tumor thrombus
detachment or embolism. In conclusion, the modified
robot-assisted laparoscopic right radical nephrectomy
combined with level I IVC thrombectomy has obvious

advantages, especially for beginners.

4 Conclusions

To our knowledge, we firstly describe the
modified robot-assisted laparoscopic right radical
nephrectomy with level 1 IVC thrombectomy. The
modified procedure shows lower risk of hemorrhage
and pulmonary embolism, which is safety and worthy

of clinical popularization.
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