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Introduction
Minimally invasive liver surgery (laparoscopic& robotic) 

offers faster recovery time [1,2] with equivalent surgical 
and oncologic outcomes [3] compared to open liver surgery 
for primary and metastatic liver cancer [4,5]. In 2008, the 
feasibility, safety, and indications of laparoscopic liver 
resection was first established [6]. Since then, there have been 
no large-scale studies evaluating robot-assisted laparoscopic 
surgery for the extirpation of tumors involving multiple 
organs. The literature suggests that robotic liver resections 
could be an advantageous technique that may facilitate 

Case Report

Abstract
Background: This study is the first to describe the use of a robot-assisted nephron-sparing technique for a enbloc resection 
of a complex Ewing’s sarcoma of the right kidney invading the liver.

Objectives: To demonstrate robot-assisted laparoscopic hepatobiliary resections of soft tissue tumors are both feasible 
and safe.

Design, Setting, and Participants: A twenty-seven year old male presented with stage 3B, non-osseous Ewing’s Sarcoma 
of the right kidney invading the liver. He received three cycles of vincristine, doxorubicin, cyclophosphamide/ifosfamide, 
etoposide (VDC/IE) pre-operatively and four post-operatively at two week intervals. A multivisceral resection using a robot-
assisted technique was performed to remove the liver-kidney mass enbloc using a nephron-sparing technique without 
conversion to open surgery. Surgical margins were negative for malignancy and no blood transfusion was needed. The 
patient tolerated the procedure well, was extubated and transferred to the recovery room in a hemodynamically stable 
condition. The patient was monitored in the intensive care unit until postoperative day (POD) one. He did not require 
any blood transfusion postoperatively. By POD three, he was tolerating a full liquid diet and was on oral pain medication. 
He was discharged on POD three. Pathology showed a large, necrotic, hemorrhagic, fibrotic focus with negative surgical 
margins. Surveillance CT scan at postoperative month 3 showed no evidence of recurrent disease. Surveillance CT scan at 
postoperative month 9 confirmed no recurrence of disease.

Conclusions: Complex oncologic robotic multivisceral resections can be safely performed in select patients in centers with 
surgical expertise and multidisciplinary care. Additionally, it is amenable to management of Ewing sarcoma.

Patient Summary: We describe a novel application for robot-assisted multivisceral resection, with successful outcome, on 
a soft tissue sarcoma. We conclude that robotic assisted surgery is both safe and feasible for tumors involving multiple organs.
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accurate tissue resection of lesions adjacent to major vessels, 
close to the liver hilum, or in difficult anatomic positions [7].

Similarly, robotic kidney resections may allow prompt 
initiation of adjuvant chemotherapy postoperatively [8]. 
This is in addition to the general benefits of robotic surgery 
including superior ergonomics and visualization [9], which 
expand the scope of minimally invasive procedures and the 
population of patients who benefit. Recently, robot-assisted 
multivisceral resections have been described for liver 
metastasis in pancreatic neuro endocrine tumors [10], colonic 
adeonocarinoma [11], rectal carcinoma [12], and renal cell 
carcinoma [11]. Robot-assisted multivisceral resections have 
also been described for synchronous primary tumors with 
partial resection of a renal malignancy [13-22]. We present 
the first case of robot-assisted partial right nephrectomy 
and partial hepatectomy for Ewing sarcoma of the kidney. In 
doing so, we demonstrate that multivisceral resections can 
be safely performed and confer the benefits of minimally 
invasive surgery to a broader patient population.

Case Presentation
The patient is a twenty-seven year old male presented 

with stage 3B, non-osseous Ewing’s Sarcoma of the right 
kidney invading the liver. He was diagnosed via image-
guided biopsy after a 10 cm right renal mass abutting liver 
segment six was discovered on CT of the abdomen and 
pelvis (Figure 1a). He received three cycles of vincristine, 
doxorubicin, cyclophosphamide/ifosfamide, etoposide (VDC/
IE) preoperatively (Figure1b) and four postoperatively at 
two-week intervals. Preoperative course was complicated 
by right internal jugular vein deep venous thrombosis 
which was treated with rivaraxoban 20 mg. Following a 
pre-operative evaluation, informed consent was obtained. 
A multivisceral resection using a robot-assisted technique 
was then performed to remove the liver-kidney mass using 
a nephron-sparing technique without conversion to open 
surgery. Surgical margins were negative for malignancy and 
no blood transfusion was needed. The patient tolerated 
the procedure well, was extubated and transferred to the 
recovery room in a hemodynamically stable condition. He 
was closely monitored in the ICU before transfer to the 
hospital floor on POD one. The patient was discharged on 
POD three, 24 hours after a febrile episode. Postoperative 

surgical pain was transitioned from IV to oral pain meds when 
appropriate with the assistance of supportive medicine. CT 
of the abdomen and pelvis at three months postoperatively 
showed no evidence of recurrent disease. CT at nine months 
postoperatively showed no evidence of disease. The patient 
remained disease-free nine months postoperatively.

Methods/Procedures
After informed consent was obtained, the patient was 

given perioperative antibiotics prior to the procedure. After 
general anesthesia was obtained the patient was placed in 
the lateral decubitus position, right side up at 90%.Veress 
needle in sufflation was achieved and a linear robotic trocar 
configuration was utilized for the Da Vinci Xi robot: A standard 
8mm camera port, an 8 mm left hand port and an 8mm right 
hand port were placed at the midclavicular line in a linear 
configuration. A 12 mm air seal assist port along with a 5 mm 
assist port were placed closer to the midline in a linear fashion 
(Figure 2). After the robotic interface was assembled, the 
white line Toldt was incised and the duodenum kocherized 
exposing the IVC. The coronary ligament was incised to expose 
the right kidney and obtain mobility of the liver (Figure 3a and 
Figure 3b).

The ureter and gonadal vein were exposed inferiorly 
(Figure 4) and the ureter was lifted anterolaterally to expose 
the renal hilum. The posterior plane behind Gerota's fascia 
and the kidney was dissected off the psoas and held up by the 
fourth robotic arm. The renal hilum was dissected to expose 
a single renal artery and two renal veins. The accessory renal 
vein was divided with a vascular load stapler. The upper pole 
of the kidney was then exposed to reveal the location of the 
tumor. Following ultrasound location of the mass, the renal 
artery was clamped and the tumor was dissected off of the 
kidney using a nephron-sparing approach with an ischemia 
time of 21 minutes and total operation time of 300 minutes 
(Figure 5). Next, the partial hepatectomy was performed. 
Ultrasound guidance demonstrated tumor involvement of 
segment six of the liver. The liver parenchyma was scored 
with cautery to expose the borders of the tumor and the 
tumor was transected using the robotic vessel sealing 
device. The right triangular ligament was then released later 
on which finally released the mass onto the surface of the 
kidney (Figure 6). The raw surface area of the liver was then 
cauterized. and a single layer of synthetic hemostatic agent 
was placed along the raw surface area to obtain hemostasis. 
The kidney was closed in two layers and bioglue was placed 
on the resection site.

Discussion
We present a case of robot-assisted laparoscopic partial 

nephrectomy and partial hepatectomy. In this case, a 
retroperitoneal Ewing’s sarcoma of the right kidney invading 
the liver was resected using a robot-assisted laparoscopic 
nephron-sparing technique. Favorable post-surgical and 
oncologic outcomes were achieved using this technique. 
Appropriate patient selection is critical for robot-assisted 
multivisceral resections. Poor oncologic prognosis of patients 
affected by malignant tumor represents an important 
incentive to adopt some minimally invasive operation that 

Figure 1a: Before neoadjuvant therapy.
Figure 1b: After neoadjuvant therapy.
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is able to minimize the perioperative comorbidity [23]. 
Konstantinidis, et al. [11] describe subjective advantage of 
minimally invasive surgery for elderly (due to single-stage 
procedure) and morbidly obese patients (due to minimized 
wound morbidity). Furthermore, Imagami T, et al. [8] and Morelli 
L, et al. [24] provide a rationale behind a single stage procedure, 
decreased length of stay and post-operative morbidity.

It is also noteworthy that avoiding a delayed second 
surgery may improve oncologic outcomes due to earlier 
administration of adjuvant chemotherapy [13]. We propose 

that this approach be utilized for smaller tumors that are not 
in close proximity to the renal vessels and involve only one 
segment of the liver, as was the case with the present patient. 
We describe a novel case of robot-assisted multivisceral 
resection for a primary renal tumor metastatic to the liver 
not previously described in the literature. Similarly, however, 
few robot-assisted multivisceral resections involving partial 
nephrectomy have been described in the literature for 
synchronous primary tumors of various abdominopelvic 
organs. A robot-assisted partial nephrectomy and partial 
hepatectomy was described by Ong, et al. [21] for synchronous 
renal cell and hepatocellular carcinoma. Piccoli M, et al. 
[13] describe the first full-robotic nephrectomy/colorectal 
resection in two patient patients.

Both the first patient (right colectomy with right partial 
nephrectomy) and second patient (anterior rectal resection 
with left partial nephrectomy) had an uneventful post-
operative course and were discharged on POD 9 and POD 10 

Figure 2: Port placement.

Figure 3a and Figure 3b: Mobilization of the right colon.

Figure 4: Identification of the ureter and gonadal vessels.

Figure 5: Partial right nephrectomy.
Dissection of renal hilum, lateral release of kidney, [hepatic 
parenchymal transection], renal parenchymal transection, repair 
of partial nephrectomy defect

Figure 6: Partial Hepatectomy
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respectively without cancer recurrence at 12 month follow-up. 
Six papers describe robot-assisted partial nephrectomy and 
radical prostatectomy. Patient outcomes were not described 
in the case reported by Guttilla A, et al. [14]. Akpinar C, et al. 
[19] and Patel MN, et al. [15] described no evidence of residual 
renal cancer and undetectable PSA at three-month and four-
month follow-up respectively. Oncologic outcomes described 
in Raheem AA, et al. [16] mention negative surgical margins 
and discharge on POD four. Jung JH, et al. [18] describe a lack 
of recurrence of renal cancer and PSA of 0.51 ng/ml at two-
month follow-up. Jung JH, et al. [20] also describe a series of 
three patients with a median length of stay of seven days, a 
positive surgical margin in one patient, urethral injury with 
subsequent ureteroneocystosomy in another patient.

No other adverse outcomes were described at 18-month 
follow-up. Kim J, et al. [17] discussed a case of robot-assisted 
gastrectomy and partial nephrectomy with no evidence of late 
complications or recurrence at six-month follow-up. Robot-
assisted multivisceral resections of tumors offer reduced 
perioperative morbidity [10-12,25]. Similarly, favorable 
outcomes after either robot-assisted partial nephrectomy 
[26] or radical nephrectomy [27] secondary to Ewing Sarcoma 
have been described in the literature. To our knowledge, this 
is the first application of robot-assisted multivisceral resection 
using a nephron sparing approach for Ewing Sarcoma with 
favorable oncologic and surgical outcomes.

Conclusion
Robotic-assisted multivisceral resection is a feasible and 

safe option. The literature suggests improved perioperative 
outcomes of minimally invasive techniques when compared 
to open yet similar outcomes for laparoscopic and robot-
assisted techniques. Technically advanced procedures 
involving multiple organs may be successfully performed with 
robot-assisted surgery due to increased visualization, surgical 
range of motion, and enhanced ergonomics. Although more 
studies are needed to evaluate postoperative outcomes, this 
study demonstrates that robotic assisted surgery is both safe 
and feasible for tumors involving multiple organs.
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