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ARTICLE INFO ABSTRACT

Keywords: Introduction and importance: Renal cell carcinoma is the most lethal malignancy of urinary tract. Invasion of right

RCC lobe of liver by Renal cell carcinoma is rare and possess a treatment challenge. Simultaneous nephrectomy with

Right hepatectomy right hepatectomy has been proposed as a part of multi-modality treatment approach. But its safety and feasi-

Ne,Phrecmmy‘ bility is not well established.

Oligometastatic . : . . .

Margin negative resection Case presentation: We herein discuss a case of 30-year old female patient who underwent simultaneous ne-
phrectomy with right hepatectomy along with single peritoneal metastasectomy for a huge Renal cell carcinoma
of right kidney and infiltrating the right lobe of liver. Intra-operatively a single peritoneal nodule was present
which came positive for malignancy on frozen section. Considering young age, good performance status and
oligometastatic disease definitive procedure in the form of combined right nephrectomy and right hepatectomy
was performed. She was discharged from the hospital on 6th post-operative day with an uneventful post-
operative course.

Clinical discussion: The patients with locally advanced Renal cell carcinoma with involvement of adjacent organs
require en block surgical resection in combination with targeted therapy and immunotherapy. The surgical
management of patients with direct liver infiltration requires a right nephrectomy with some form of liver
resection based on the extent of liver involvement to achieve a margin negative resection. In our case a plan of
formal right hepatectomy was made as the tumor was infiltrating into segment VI, VII, and VIIIL

Conclusion: The combined nephrectomy and right hepatectomy is safe and feasible for this type of huge RCC
invading right hepatic lobe.

1. Introduction

Renal cell cancer (RCC) accounts for 2.2 % of all cancer diagnosis
[1]. In 10 % of diagnosed cases, RCC tends to invade adjacent structures
such as psoas, colon, mesentery, diaphragm, pancreas, spleen, and du-
odenum by the local spread [2]. For RCC involving adjacent organs, en
bloc removal of kidney and involved organ is required for cancer con-
trol. Although liver is one of the most common metastatic sites, the
contiguous involvement of the liver by RCC is rare and poses a diag-
nostic and management challenge. In cases of liver involvement, partial
or sometimes a major hepatectomy provides a better chance of survival;
as complete resection with clear surgical margin is necessary to achieve
favourable outcome.

Simultaneous nephrectomy and major hepatectomy is an uncom-
monly performed surgical procedure. Nephrectomy or major

hepatectomy alone are associated with substantial morbidity. The ef-
fects of combining these procedures are poorly understood because the
existing knowledge comes from case reports [3-8]. The most commonly
cited indication in the literature is locally advanced renal cell carcinoma
(RCC) with direct extension into adjacent hepatic parenchyma. Other
indications for this procedure in previously reported cases are adreno-
cortical carcinoma, a germ cell tumor, benign cysts, renal cell carcinoma
(RCC) with liver metastasis [9]. Conti et al. reported that median sur-
vival among patients having received cytoreductive nephrectomy
improved from 13 to 19 months in the era of targeted therapy, while
survival among patients not receiving cytoreductive nephrectomy
increased slightly (from 3 to 4 months) [10].

We herein report a rare case of large RCC with direct infiltration into
liver and a single peritoneal metastasis which was successfully managed
by performing a right nephrectomy with right hepatectomy along with
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metastasectomy of peritoneal nodule. This case report is in line with the
SCARE criteria [11].

2. Case presentation

A 30 year old female presented with complaints of pain in right upper
abdomen and awareness of lump in right flank. History of loss of weight
and appetite was present. There was no history of hematuria. On per
abdominal examination a large lump of approx. size 15 x 12 cm was
present in right upper quadrant and reaching up to right iliac fossa.

Contrast enhanced computed tomography (CT) showed a large het-
erogeneously enhancing mass lesion of size 16.5 cm x 10.5 cm x 10 cm
in hepato-renal space [Fig. 1(a) and (b)]. The lesion showed large area of
central necrosis with thick nodular peripheral enhancement. Superiorly
the lesion was seen to infiltrate most of the contiguous right lobe of liver
(segment VI, VII and VIII). Inferiorly it was seen to involve upper pole of
right kidney with sharp distinct margins. Magnetic resonance imaging
(MRI) abdomen showed findings similar to CT scan with a large
enhancing mass lesion in right lobe of liver with extension into right
retro peritoneum and infiltrating into right kidney.

The case was discussed in multi-disciplinary tumor board meeting. A
pre-operative diagnosis of locally advanced RCC with liver infiltration
was made and surgical intervention with en bloc right nephrectomy and
hepatectomy was planned. A reversed L incision was given from the skin
to peritoneum and abdominal cavity was exposed. A 3 x 2cm size
peritoneal nodule was noted near mesoappendix, it was dissected and
sent for frozen section. Intra-op frozen report of the peritoneal nodule
was positive for malignancy. There was no evidence of any other peri-
toneal or omental nodule. Considering the young age, good performance
status of the patient and a single isolated peritoneal metastasis, decision
of cyto-reductive surgery in the form of simultaneous nephrectomy with
right hepatectomy was taken. The posterior peritoneum was opened and
the lower pole of right kidney was mobilized. Right renal artery was
dissected and ligated. As the mobilisation of right lobe of liver was
restricted, parenchymal transection was done first. The liver paren-
chyma was transected using a Cavitron Ultrasonic Surgical Aspirator
(CUSA) and harmonic. CVP was kept low (approx. 4 mmHg). Vascular
inflow occlusion (Pringle Maneuver) was not used. The right hepatic
vein was clamped, divided and ligated with prolene suture. Retroperi-
toneal dissection of the upper kidney was done. Right renal vein and
artery were divided with an Echelon white stapler. Right ureter was
ligated and divided and the combined right nephrectomy and
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hepatectomy was completed.

Macroscopic examination revealed a 25 cm x 15 cm x 10 cm size
soft to firm mass lesion, arising from the upper pole of right kidney
[Fig. 2(a) & (b)]. Areas of cystic degeneration and necrosis were present.
There was no breach in the renal capsule however the tumor was
extending superiorly and was infiltrating the right liver (segment VI, VII,
VID). Fat planes with IVC, right colon and duodenum were maintained.
Multiple enlarged lymph nodes were present in para-caval region,
largest measuring 2 cm x 2cm. Patient received intensive care moni-
toring for two days and recovered well. She was started orally on post-
operative day (POD) 2 and drain was removed on POD 5. She was dis-
charged on POD 6. The patient recovered without any hepatic or urinary
complications. Post recovery she received chemotherapy and is free of
local recurrence or other systemic metastasis at 12 months of follow up.

Microscopic examination revealed grade IV clear cell RCC, origi-
nating from upper pole of right kidney. Tumor was extending into renal
sinus, right adrenal gland and liver. Lypmhovascular invasion was pre-
sent [Fig. 3(a) & (b)]. Eight lymph nodes were dissected, all of them
were involved with tumor (Final stage pT4N1M1).

3. Discussion

Renal cell carcinoma (RCC) is the most common type of kidney
cancer in adults. It accounts for about 3 % of all cancers with a world-
wide annual increase of 1.5-5.5 %. This is mainly due to enhanced
detection of tumors by increased use of imaging techniques [12]. It has a
highly variable natural history and biological behaviour. The survival is
dependent on the stage at diagnosis. It may present as localized disease,
regional or locally advanced disease and metastatic disease. Approxi-
mately 30-40 % patients with RCC will either present with or later
develop metastatic disease [13].

Clear cell RCC is the most common histological subtype of RCC and
accounts for 75 % of diagnoses. Other histological subtypes include
papillary, chromophobe and medullary type. These subtypes have sig-
nificant prognostic and treatment predictive value. Chromophobe RCC
carries best prognosis but represents only 5 % of cases. Papillary RCC has
better survival than clear cell as clear cell RCC are more likely to
metastasize to the lungs, liver and bones through hematogenous spread.

The management approach to RCC is also guided by the stage at
presentation with surgical resection being the most curative treatment
for localized disease while targeted therapy and immunotherapy being
the mainstay of treatment for metastatic disease. The patients with

(b)

Fig. 1. (a) A transverse and (b) a coronal CT images showed a large renal cell carcinoma, infiltrating the right lobe of liver.
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Fig. 2. (a) and (b) macroscopic appearance of tumor arising from upper pole of right kidney and infiltrating into right lobe of liver.

locally advanced RCC with involvement of adjacent organs require en
block surgical resection in combination with targeted therapy and
immunotherapy. Despite complete surgical resection they have a sig-
nificant risk of local recurrence and disease progression. Unfortunately
even after margin negative surgical resection the 5 year survival remains
around 5 % in these patients [14]. Involvement of the liver occurs either
by contiguous extension or hematogenus spread. A large renal tumor
may indent or compress the liver but actual invasion is rare. Hematog-
enous spread is more common [15]. When intrahepatic metastases are
present, 98 % of patients have other metastases as well. Most of these
patients are symptomatic, however, the liver function in most are
normal. Partial hepatectomy in direct extension gives a good survival.
Direct liver infiltration by RCC is both a diagnostic and management
challenge. A contrast enhanced CT scan is the imaging modality of
choice for the diagnosis of RCC, however in case of direct liver infil-
tration establishing the primary site of tumor becomes challenging.

(b)

Fig. 3. Histologic examination revealing tumor with central necrosis (a) and liver infiltration (b).

Additional imaging modalities such MRI abdomen or FDG-PET CT may
be required to further confirm the diagnosis.

The surgical management of patients with direct liver infiltration by
RCC requires a right nephrectomy with some form of liver resection
based on the extent of liver involvement to achieve a margin negative
resection. In our case a plan of formal right hepatectomy was made as
the tumor was infiltrating into segment VI, VII, and VIIL Intra-
operatively we also found a metastatic deposit on the parietal perito-
neum but considering the good performance status of the patient and
oligometastatic disease, decision to continue with surgical resection was
contemplated.

In a study by Joyce et al. which included 103 patients, outcomes with
no hepatic resection (n = 68) vs. with hepatic resection (n = 34) was
compared. Out of 34 cases who underwent simultaneous nephrectomy
with hepatic resection 50 % (n = 17) cases had a direct extension to the
liver. The median follow-up was 7 years (0.5-26.7 years), with 2-year
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CSS and OS of 40 % vs. 29 % (HR: 0.72, P = 0.2) and 40 % vs. 28 % (HR:
0.80, P = 0.30) in hepatic resection vs no hepatic resection cohort
respectively [16].

In patients with metastatic RCC there are studies supporting the role
of cytoreductive surgery in association with systemic therapy compared
with interferon treatment alone to achieve a significant survival benefit
(13.6 months versus 7.8 months, respectively) [17,18]. Debulking of
>90 % of renal cancer metastases has been associated with significantly
increased survival in at least one multivariate model [19]. In this era of
new systemic options (sunitinib, sorafenib, bevacizumab, and temsir-
olimus), a more aggressive surgical approach may be appropriate for
patients with advanced RCC.

4. Conclusion

A locally advanced RCC may rarely present with contiguous liver
infiltration. Simultaneous nephrectomy with hepatectomy with clear
surgical margin provides a better chance of survival in these patients.
The multimodal approach consisting of cytoreductive nephrectomy,
systemic therapy (which includes cytokines or targeted molecules), and
metastasectomy have been shown to be useful in prolonging the survival
and improving the quality of life in a select group of patients with
metastatic renal cancer. Patients with oligometastatic disease, good
performance status, and delayed presentation of the secondaries have
better results following this integrated approach. A combination of ne-
phrectomy and right hepatectomy along with metastasectomy appears
to be safe and feasible for well selected patients with huge renal cell
carcinoma directly invading the right lobe of the liver.
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