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Abstract

Introduction and objectives: Cumulative incidence of metacronous renal tumors is 0.8% at a 20 year follow-up,
higher in younger patients (approximately 1.8% within 10 years). In the case of a solitary kidney, NSS is imperative in
order to avoid dialysis. The difficulty of NSS is related to the position of the tumor rather than its dimensions.
The objective of this paper is to present the usefulness of intraoperative ultrasonography in a case of centrally locat-
ed solitary renal tumor.
Materials and methods: We present the case of a 62 year old male patient with a history of a right renal tumor oper-
ated 10 years prior (radical nephrectomy), who came with an incidental diagnosis of central left renal tumor. The
tumor had a diameter of 3.5 cm, and the CT scan found it to be closer to the posterior aspect of the renal sinus.
Considering all the angles we decided a NSS was best suited, in order to preserve the renal function. The surgical
technique involved a lombotomy and perirenal fat dissection. Because we were not able to identify the expression
of the tumor on the renal surface (it did not bulge the renal cortex), we decided to perform an intraoperative ultra-
sound to distinguish the limits of the tumor (using a Siemens Acuson X300 with a 13 MHz linear array transducer),
instead of going directly for a radical nephrectomy and dialysis. We then marked these limits on the surface of the
kidney with an electrocautery.
We afterwards performed an enucleoresection using ligasure sealing system on the main intrarenal vessels and
tumor bed compression with a perirenal fat flap. Short term (5 minutes) renal artery clamping was needed, to reduce
the blood loss while suturing the pyelocaliceal concomitant lesions and conducting the hemostasis.
Results: A temporary rise of creatinine to 2 mg/dl was observed, which later subsided. Postoperative urine drainage
was registered and consequently a double J stent was inserted. The histopathological report revealed a clear cell car-
cinoma Fuhrman grade 3, stage pT1a.
6 months after surgery the patient developed pulmonary nodes suggestive for metastasis and underwent Sunitinib
treatment. At the 1 year follow-up the patient is alive, without oncologic progression and a normal renal function.
Conclusions: NSS is the treatment of choice that avoids dialysis in cases of renal tumors with solitary kidney.
Centrally located renal tumors are the most difficult cases for NSS. Intraoperative ultrasonography is mandatory for
determining the borders of a tumor without an expression on the kidney surface.
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eessIntroduction and objectives
Renal cell carcinoma is the most encountered type

of kidney cancer, histopathologists finding it in almost
90% of cases. It was firstly described by Grawitz in
1883, and it represents approximately 2-3% of the neo-
plasms of the adult human. (1,6) But the incidence is on
the rise, with 2% each year, mostly because of the
widespreading of detecting methods, including ultra-
sonography, and of the increase in life expectancy.
Therefore more patients are being diagnosed in early
stages of the disease. (2)

When it comes to gender, it’s 50% more common in
males than in females. And it’s most frequent in the 6th

decade of life. It can be triggered by smoking, hyper-
tension and obesity, a genetic predisposition being
also taken into account. (2)

We know kidneys are pair organs situated in the
retroperitoneal space, in the lumbar region. And there-
fore both of them are subject to the same carcinogenic
factors, internal (genetic) and also external (environ-
ment, radiation, lifestyle). However, the risk of having
sporadic bilateral kidney cancer is not as high as we
would expect. As Wiklund observed in a study con-
ducted on more than 28 600 patients in 2009, its cumu-
lative incidence is of only 1.4%. And of those cases,
almost 0.6% are synchronous forms. (3)

So the relative risk of developing bilateral metacro-
nous kidney cancer is only 0.8% at a 20 year follow-up, a
lot higher in patients younger than 40 (a 17 times increase
is observed compared to patients older than 60). (3)

Yet, kidney cancer is one of the more severe forms
of the neoplasic disease, having a cancer specific mor-
tality of approximately 40%, due to its discovery in
metastatic stages. Thus its early diagnosis and treat-
ment is of paramount importance. The classic surgical
approach consists of a radical nephrectomy, removing
the tumor with the entire kidney, perirenal fat and
lymph nodes. (1,6)

But lately nephron sparing surgery, that saves the
unaffected part of the kidney, has been gaining a lot of
ground, and its indications have expanded progressive-
ly to include larger and more advanced tumors, even in
elective cases. The main obstacle in performing such a
surgery is not the size, but the location of the tumor
and its relations with the main elements of the renal
pedicle. Good results are reported in partial nephrec-
tomies even for tumors larger than the classical 4 cm,
provided that the operation is technically feasible. (4)

Partial nephrectomy is a mandatory technique in
cases of renal cancer on a solitary kidney, in order to

maintain the renal function and avoid dialysis. And this
is where things may prove challenging, as tumors
might not always be located on the surface of the kid-
ney, easy to identify. (4)

In order to find and consequently delineate such
tumors, that do not bulge the renal cortex, the surgeon
must use some sort of imaging method. And the most
accessible is ultrasound. (4) The objective of this paper
is to present the usefulness of intraoperative ultra-
sonography in a case of centrally located solitary renal
tumor.

Material and methods
A 62 year old male was admitted in our clinic after

an incidental CT scan identified a 3.5 cm tumor in the
center of his left kidney, closer to the posterior aspect
of the renal sinus. This patient had been diagnosed
and treated for right kidney cancer ten years prior, and
a radical nephrectomy had been performed. The
histopathology report revealed an 8 cm cystic renal
cell carcinoma, and staged it pT3aN0M0G1 Fuhrman 1
- 2. The patient was included in a low risk group, and
underwent regular follow-ups for five years.

Img 1. Preoperative CT scans

So the surgical team was faced with a difficult deci-
sion. To perform a radical nephrectomy, considering
the location of the new tumor, deep inside the renal
cortex, close to the main vessels and the pielocalyx,
then send the patient strait to dialysis. Or to attempt a
nephron sparing technique. The latter was chosen
after informing the patient about all the risks and ben-
efits of both treatment options. 

Preoperative routine blood tests and a chest X-ray
were performed, all falling within normal limits.

The surgery involved a lombotomy with the exci-
sion of the 12th rib. Then the perirenal fat was dissect-
ed, and the kidney was isolated. But we were not able
to identify the expression of the tumor on the renal
surface, as it would not bulge the cortex. As tempting
as an easy radical nephrectomy was at the moment, we
decided to stick with the nephron sparing surgery and
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its of the tumor.

We had a Siemens Acuson X300 with a 13 MHz lin-
ear array transducer at our disposal, and successfully
identified the tumor. It was located in the middle of the
kidney, closer to the posterior aspect. We then marked
its limits on the surface of the kidney with an electro-
cautery. We afterwards performed an enucleoresec-
tion using ligasure sealing system on the main
intrarenal vessels and tumor bed compression with a
perirenal fat flap.

There are two main techniques of partial nephrec-
tomy: with the clamping of the renal artery (which in
turn can be a short warm ischemia or a longer cold
ischemia), or without clamping. For patients with soli-
tary kidneys we prefer the non clamping approach, as
it avoids the loss of more functional renal cells. But in
this case, because the central location and the depth of
the tumor, a short term (5 minutes) renal artery clamp-
ing was needed, to reduce the blood loss ant to allow
for suturing the pyelocaliceal concomitant lesions and
conducting the hemostasis.

Img 2. Intraoperative ultrasound 13 Mhz probe

Img 3. Marking the tumor limits

Img 4. Normal parenchyma vs tumor, seen on ultrasound

Img 5. Dissecting and removing the tumor

Img 6. Suturing the
renal parenchima

Img 7. Operative
specimen

Results 
Immediately after surgery, a temporary rise of crea-

tinine to 2 mg/dl was observed, which subsided three
days later. Postoperative urine drainage was registered,
and consequently a double J stent was inserted endo-
scopically in the 5th day, to be kept in place for several
weeks until the pyelocaliceal lesions would be cured.

The histopathological report revealed a clear cell car-
cinoma Fuhrman grade 3, stage pT1a. After six weeks
the stent was removed, and the blood tests showed a
normal kidney function, with a creatinine of 1.1 mg/dl. 

Six months after surgery the CT scan discovered
that the patient had developed multiple disseminated
small pulmonary nodes, suggestive for metastasis. So
Sunitinib (Sutent) chemotherapy was started, at a dose
of 50 mg per day, in short effective cycles 4 weeks on 2
weeks off.

Img 8. Kidney at 18 months 
follow-up

Img 9. Pumonary nodes at 
18 months follow-up
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without oncologic progression (most pulmonary
nodes have shown mild regression), no local recur-
rence, no abdominal adenopathies and a normal renal
function.

Discussions
The first discussion should be carried out regarding

the rather low incidence of bilateral kidney cancer.
Because overlooking the genetic syndromes responsi-
ble for multiple synchronous and metacronous tumors
in patients, this incidence is not as high as one would
expect. So the kidneys, even if they are pair organs, are
differently affected by mutagenic factors. To quite a
great extent.

Also this relative low incidence does not impose
follow-up after the recommended five years for the
low risk group, according to the EAU Guidelines. (2) But
these patients must not be forgotten, as the risk of
developing metacronous kidney cancer exists.
Therefore we recommend yearly scheduled visits to
assess the health state of the other kidney, with at least
an abdominal ultrasound, a chest X-ray and blood tests
even for the low risk patients group.

Another topic would be the choice of the surgical
technique. Although a radical nephrectomy is almost
always an easier and faster way out, nephron sparing
surgery should be opted for whenever it is technically
feasible, as it saves the healthy kidney tissue. This
ensures a better renal function overall, and a better
future in case of other related or unrelated contralater-
al kidney lesions. And it is the only alternative to dialy-
sis in cases of tumors located in a solitary kidney. In dif-
ficult cases there is always a balance between the risks
and benefits of the surgical strategies, radical or partial,
and the decision must be taken together with a well
informed patient. (4)

Also, the surgeon might be confronted with situa-
tions of embedded tumors deep within the renal cor-
tex, with no expression on the surface of the kidney.
Intraoperative imaging techniques like ultrasound are
mandatory in these kind of cases, to provide the means
to correctly identify, mark and later on dissect these
tumors. Although the partial nephrectomy is now a
standard procedure and is performed in many urolog-
ical centers, proper surgical skills and the endowment,
including intraoperative ultrasound and hemodialysis
machines, are imperative for the most difficult cases,
especially in patients with solitary kidney. These cases

must be sent to national referral sites. (4)
And last but not least our case also proved the effi-

ciency of tyrosine kinase inhibitors (Sunitinib) for the
treatment of young patients with metastatic clear cell
carcinoma. Our patient experienced the hand-foot syn-
drome as an adverse effect, but the very good clinical
status and the lack of progression of the pulmonary
metastases at the 18 months follow-up clearly justify
this strategy. (2)

Conclusions
Nephron sparing surgery is the treatment of choice

that avoids dialysis in cases of renal tumors with soli-
tary kidney. Centrally located renal tumors are the
most difficult cases for nephron sparing surgery.
Intraoperative ultrasonography is mandatory for deter-
mining the borders of a tumor without an expression
on the kidney surface.
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