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TREATING COMMON FORMS OF RENAL CELL CARCINOMA
WITH USE OF CHEMICAL EMBOLIZATION (lecture)

Currently, diagnosis of kidney cancer in early stages (I-1) stage and its timely radical treatment
remains relevant, unfortunately, despite the rapid development of modern diagnostic equipment (ul-
trasound, CT, MRT, etc.) the rate of detection of patients with early stages of the disease is still low
due to asymptomatic course the process in its earliest stages.

In the present lecture material reflects issues of etiology, classification, clinical picture and diag-
nostics, modern methods of treatment for kidney cancer. It regards the problems of targeted therapies
and methods of combined treatment for patients with metastatic kidney cancer. Special attention is
given to historical aspects, indications and contraindications for chemoembolization in treatment of

renal cancer.

The author reviews his personal experience upon the results of treatment of 15 patients with
advanced renal cancer, using the procedure of renal artery chemoembolization in combination with

other therapies, presents cases of treatment of patients with kidney cancer.
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cies. Each year there are nearly 189-190 thousand

new cases of renal cancer registered worldwide, that
takes 2.2-2.7% of the malignancies in men, 1.5% — in women.
Men suffer 2 times more often than women. Each year, kidney
cancer takes away 91 thousand lives. In 1998, there were 30
thousand new cases of renal cancer registered in the United
States, and in 2002 their number reached almost 32 thousand,
indicating progression of the disease. In 2002 1200 patients
died from renal cancer in this country. In the CIS countries
also there is an increase in the proportion of renal cancer in
the structure of oncological diseases. Renal cell carcinoma
enters the 2nd place on the growth rate among all malignan-
cies, showing an annual increase of 2%.

Renal cancer occupies the 3rd place by frequency among
the urogenital malignancies, behind prostate cancer and blad-
der cancer. The average age of patients with kidney cancer is
50-60 years. About 830-840 kidney cancer patients are identi-
fied annually in the Republic of Kazakhstan and 50-55 kidney
cancer patients are registered by the South Kazakhstan region,
15-17% of which are in stage I'V.

Over the past 10-15 years there has been a significant in-
crease in the incidence of this tumor. Every year it grows by
1-5 percent that amounted to about 50 percent over the past
10 years.

R enal cancer makes about 3.2 per cent of all malignan-

ETIOLOGY

It is a proven fact today that tobacco smoking is one of the
most significant risk factors for development of various malig-
nancies. The risk of kidney tumors in smokers of both sex groups
grows from 30 to 60% compared with non-smoker population.
Smoking cessation reduces the probability of the disease devel-
opment. Obesity leads to an increase in the incidence of renal
cell carcinoma by 20%.

Weight fluctuations, as well as a significant increase in body
weight in adults are independent risk factors for development of
this disease. Several epidemiological studies have indicated a
20% increased risk of kidney cancer development in hyperten-

sive patients. It remains an open question, whether the reason
for the development of renal cell cancer the hypertension itself
or whether tumor development is actually potentiated by using
a variety of antihypertensive drugs. Many authors attribute the
appearance of renal cell carcinoma with the use of diuretics.
The risk of the disease developing in patients receiving diuret-
ics for various indications is over 30%.

An increased risk of renal cell carcinoma development is
marked in the end-stage of a chronic renal failure. A number
of studies have noted an increase in the incidence of renal cell
carcinoma in patients with diabetes.

CLASSIFICATION

For practical purposes, it is advisable to allocate tumors of
renal parenchyma and renal pelvis tumors, because they differ
from each other in structure, propagation paths, diagnosis and
treatments. Kidney tumors can be benign or malignant, primary
as well as secondary (i.e., metastatic or germinating from ad-
jacent organs).

The morphological (histological) classification of renal
cancer includes four options:

1 Clear cell renal cancer (classic hyper-nephroid cancer);

2 Granular cell renal cancer (dark-cell cancer);

3 Spindle cell renal cancer (polymorph-cell, solid-tubular
cancer);

4 Glandular renal cancer.

Clear cell variant is most common among the primary
structure of renal cancer.

The grading of malignancy (histopathological grading J) has
been included into the morphological characteristics of tumor
process in the recent years:

« Gx — degree of differentiation can not be defined,

«G1 - highly differentiated tumor;

« G2 — moderately differentiated tumor;

«G3 — poorly differentiated tumor;

« G4 — nondifferentiated tumor.

In clinical practice, oncologists use the International TNM
classification of renal cell cancer, where T is the spread of the
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primary tumor, N is the involvement of regional lymph nodes,
M means remote metastases. The T category is estimated on
the basis of physical examination and radiological methods of
diagnosis, the N category is set on the basis of physical exami-
nation and radiological methods, the M category is estimated
on the basis of physical examination and radiological methods.
Regional lymph nodes are the reniportal nodes, abdominal,
para-aortic and para-caval nodes. Histological confirmation of
the diagnosis and the division of a tumor in histological types
are mandatory.

o T — primary tumor:

« Tx — Primary tumor can not be assessed.

« To — No evidence of primary tumor.

« T1 — tumor is not more than 7 cm in greatest dimension
and is bounded by a kidney.

e T2 — tumor more than 7 cm in greatest dimension and is
bounded by a kidney.

« T3 — Tumor extends into major veins or invades the adrenal
gland or surrounding tissues but not beyond Gerota’s fascia.

« T3a — Tumor invasion of the adrenal gland or perirenal
tissue within the Gerota’s fascia.

« T3b — Tumor extends to the renal vein or inferior vena cava
below the diaphragm.

« T3¢ — tumor extends into the inferior vena cava above the
diaphragm.

«N — Regional lymph nodes:

« Nx — regional lymph nodes can not be assessed.

« No — no metastases in regional lymph nodes.

« N1 — metastasis in a single regional lymph node.

« N2 — metastasis in more than one regional lymph node.

* M — remote metastases:

« MX — remote metastases can not be assessed.

* Mo — No distant metastases.

* M1 — remote metastases.

«P—histological categories defined after the surgery (the pT,
pN, pM categories correspond the T, N and M categories).

Renal cancer can affect any kidney segments. Kidney
tumor growth is possible towards the fibrous capsule as well
as in the direction of pyelocaliceal system. In some patients,
the tumor grows into the kidney vein, and then — into the
lower vena cava. The tumor may contain foci of necrosis,
old and recent hemorrhages areas of calcification. Cystic
cavities containing clear, hemorrhagic or chocolate-colored
liquid and sometimes even gelatinous mass are formed in
the decay centers. Kidney tumors of small size are usually
surrounded by a visible dense capsule representing the renal
tissue atrophied due to compression. This allowed S. Petcovic
to develop a classification of kidney tumors basing on the
presence of a tumor capsule.

The following tumors are identified according to this clas-
sification:

«first, when there is a tumor inside capsular not germinating
in “its” capsule;

« second, in which the tumor grows into the renal paren-
chyma, but does not grow beyond it;

«third, when the tumor invades the fibrous renal capsule sur-
rounding the kidney tissue, involving regional lymph nodes;

« fourth, in which the remote metastases of the tumor are
observed.
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SYMPTOMATOLOGY

The symptomatology of kidney cancer in adults is ex-
tremely diverse. The clinical picture of the disease allocates
the “classic triad” of symptoms (pain, macrohematuria and
a palpable tumor). These symptoms are considered to be lo-
cal. However, the above described classic triad of symptoms,
occurs only in 15% of patients with renal cancer. Presently,
the “classic triad” is rare. In most cases the disease proceeds
asymptomatically. Along with this, the so-called “common”
symptoms are often observed in patients with kidney cancer.
These are: high body temperature, weight loss, anemia, renal
dysfunction, secondary erythrocytosis, hypercalcemia. The
local symptoms of kidney cancer also include varix dilatation
of seminal vesicle excretory ducts. Hematuria is observed in
50-65% of patients with kidney cancer and almost equally
often at all stages of the disease. It is important to note that
total painless hematuria is the first indication of the disease in
one third of patients, but many patients at stages I and II can
have single cases of hematuria, which often causes delays in
seeking medical attention. Not all patients with renal tumor
have hematuria accompanied by the attack of renal colic due to
obstruction of the ureter by a blood clot, i.e. is often “silent.”
We also can not agree with the opinion of some authors who
attribute haematuria to the later signs of the disease, since this
symptom is quite often (more than in half of the patients) ob-
served in the first and second stages of the disease. The causes
of hematuria in renal cancer are the destruction of vessels by
the tumor tissue, tumor invasion into the wall of the calyx or
pelvis, venous hypertension in the kidney due to compression
of the renal tissue tumor, and microscopic hematuria (red
blood cell uria).

Pain in the lumbar region should be attributed to late mani-
festations of the disease. It is extremely rare then the pain in
the kidney may be the first sign of the disease. Usually pains
are dull or aching and depend on stretching while tumor is
invading the fibrous capsule of the kidney.

The tumor is rarely determined by palpation, mostly at
stages I1I or IV, during the blastomatous process development.
A tumor-bearing kidney retains its mobility for a long period.
The tumor is often palpable as a dense lumpy body and has
clear contours.

One of kidney cancer symptoms is arterial hypertension.
This symptom is observed in 10-15% of patients.

Ifkidney cancer is complicated by formation of a thrombus
in the inferior vena cava (the large vein, collecting blood from
almost the entire lower half of the body and lower limbs), this
may arise the “syndrome of the inferior vena cava removal”,
which is a set of symptoms caused by a sharp slowdown and
a decrease in the volume of blood flow in this vessel. This
causes swollen feet, expansion of abdominal subcutaneous
veins, varicose veins in the lower extremities, thrombosis of
deep veins in lower limbs, an increase in size of feet.

The variety of clinical manifestations of kidney cancer in
some patients is associated with metastases. Kidney cancer
metastases were observed in more than half of the patients. Me-
tastases are most frequently detected in lungs, then — in pelvis,
spine, ribs, hip, collarbone, calvaria and less frequently — in liver
and brain. Regional metastases of renal cancer are localized in
para-caval and para-aortic lymph nodes near the renal sinus. Less



often they happen in the lymph nodes of the mediastinum, neck,
iliac and inguinal nodes. In addition, renal cancer may cause the
so-called local metastases outside the lymph nodes — in perirenal
adipose tissue, in a post-operative scar.

A special place in the clinical picture of kidney cancer is
occupied by symptoms associated with metastasis, as more
than 25% of patients have distant metastases at the moment
of the diagnosis. The first manifestation of lung lesion is
cough and hemoptysis. Bone metastases can manifest by pain
syndrome, by development of pathological fractures or spinal
brain compression, by appearance of palpable tumors. Brain
injury is accompanied by rapid emergence and increase of
neurological symptoms. Multiple liver metastases can manifest
themselves with jaundice.

Such common symptoms, as anemia, high erythrocyte
sedimentation rate, loss of appetite, weight loss, weakness,
are signs of the later stages.

Speaking about the course of metastatic disease in renal
cancer, we can not help mentioning the cases of spontane-
ous regression and stabilization. Spontaneous regression is
observed in 0.4-0.8% of patients with renal cell carcinoma.
This in the majority of cases applies to regression of pulmo-
nary metastases. Disease stabilization, defined as the absence
of growth and emergence of new metastases, is observed
in 20-30% of patients. With the same frequency of disease
stabilization (lack of growth of the primary tumor) is noted
in patients with renal cell carcinoma without metastasis. This
phenomenon should be taken into account when deciding on
surgery or systemic treatment of patients, which is associated
with high risks, as in reality such patients can survive longer
without any treatment.

DIAGNOSTICS

Recognition of kidney cancer is rather complicated. Meth-
ods of kidney cancer diagnostics are divided into clinical,
laboratory, ultrasound, radioisotope and radiological.

General clinical methods imply survey, palpation. Typi-
cally, patients with tumors complain of poor general condition,
decreased interest in the environment, decreased performance
and appetite and other common symptoms of life discomfort.
Special attention during a survey should be paid to the general
appearance of a patient, the color of his skin. Laboratory meth-
ods for diagnosing help detecting kidney tumor to a certain
extent. Urinalysis reveals erythrocyteuriah, but this is usually
normal without hematuria. Common blood tests reveal the
increased erythrocyte sedimentation rate (ESR) and anemia.
ESR is one of the indicators suggestive of a tumor presence
in general and kidney cancer in particular. An increase in
alkaline phosphatase activity and lactate dehydrogenase of
blood serum was observed in many patients with renal cell
carcinoma. Ultrasound scanning has a high resolving power.
Moreover it is safe and requires no prior preparation of a
patient. In the presence of a tumor kidney contours tend to be
deformed, heterogeneity of the echo signal is characteristic due
to areas of necrosis, hemorrhages, and tumor’s abrupt sound
absorption. It is believed that renal ultrasound examination in
the first stage is paramount.

X-ray examination is the final stage of kidney cancer diag-
nostics. Radiographic signs of kidney cancer are an increased

size of the kidney and change of its contours, deformation and
filling defects of the pyelocaliceal system. The signs of tumor
on renal angiograms are extension of the main renal artery lu-
men, disorderly pathological vascularization in the tumor mass,
segmental premature renogram, increased tumor shadow. The
leading method of X-ray diagnosis of renal parenchyma cancer
is renal angiography. This method allows to determine the
character of the volume process in the kidney and to distinguish
a tumor from a cyst; to recognize smaller tumors localized in
the cortical layer, which are not deforming the pyelocaliceal
system of the kidney; to ascertain the status of the renal vein
and to confirm the presence or absence of tumor thrombus in
its lumen; to detect tumor invasion into adjacent organs and
metastases in the opposite kidney.

Modern methods of renal cancer diagnosis also include
computer tomography, and magnetic resonance imaging. These
study methods allow to determine the existence of kidney tumors
less than 2 cm in diameter, tumor localization in relation to the
kidney segment, its surface and the pyelocaliceal system gate,
to determine the depth of germination into renal parenchyma,
the structure of the tumor, possible infiltration of the perirenal
tissue, presence of a thrombus in the Renal vein and inferior
vena cava, to detect an increase of regional lymph nodes, their
consistency and size, tumor invasion into the abdominal cavity,
as well as metastases in the liver and bones.

TREATMENT

Standard methods of treatment:

1 Radical nephrectomy with removal of the renal vein
and, if necessary, resection of the inferior vena cava. Radical
nephrectomy with lymph node dissection.

2 Preoperative embolization of renal artery and radical
nephrectomy.

3 External radiation therapy (palliative)

4 Tumor embolization (palliative)

5 Palliative nephrectomy

6 External radiation therapy before or after surgery and
radical nephrectomy

7 Adjuvant therapy with interferon-alpha is undergoing
clinical trials, targeted therapy with Sorafenib (Nesavar) and
Sunitinib (Sutent) drugs is also applicable for advanced renal
cancer.

Surgical treatment

Surgical treatment is indicated for most patients with renal
cell carcinoma. The main operative method is radical nephre-
ctomy. During its execution the kidney is removed along with
and perirenal retroperitoneal adipose tissue, regional lymph
nodes from the diaphragm to the aortic bifurcation and the
confluence of the common iliac veins in a single block. When
performing this operation any manipulations on the kidney
prior to ligation of the renal vessels must be avoided. When
choosing an operative access for radical nephrectomy, it is
necessary to observe the basic postulate of Oncology — ablas-
ticness as well as minimal invasiveness and the availability
of the operation objects.

Transperitoneal access has certain advantages compared
with the lyumbotomic one. These include direct access to
main vessels of the kidney, significant atraumaticness and
ablasticness, feasibility of a detailed revision of the abdominal
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cavity and, if necessary, removal of the spleen, bowel, liver
and pancreas resection. Certain difficulties for transperitoneal
approach arise in cases of infiltration of the renal vessels by
tumor masses.

Treatment of renal cell carcinoma

depending on the stage of the disease

Stage I (T1-2, NO, MO0)

The main method of treatment is radical nephrectomy.

Partial nephrectomy is applied for tumors smaller than
4 cm.

Stage II (T3a, NO. M0) Radical nephrectomy remains the
main treatment for tumors at this stage. Lymphadenectomy is
also performed, but its effectiveness has not been confirmed.

Organ-sparing surgery (partial nephrectomy) is performed
only in cases of bilateral lesions and tumors of a solitary
kidney.

Stage I1I (T3b, NO, MO0)

T3b, NO, MO

Radical nephrectomy remains the main method of treat-
ment. During the operation, there often appears a necessity for
removal of an adrenal gland or tumor thrombus from the renal
vein and inferior vena cava, for resection of inferior vena cava
walls. Embolization of renal arteries is strongly recommended
before the surgery. The effectiveness of pre-and post-operative
radiotherapy, recommended by some authors, at this stage of
tumor has not been confirmed.

2) Any T, T1-3, MO

The prognosis for patients with this tumor stage is unfa-
vorable. Radical nephrectomy also remains the procedure of
choice. Extended lymphadenectomy is necessary during the
operation. Arterial embolization of the tumor before the sur-
gery is used to reduce blood loss during nephrectomy or as a
palliative treatment for inoperable patients.

Stage 1V (T4, N0, M0, any T, any N, M1)

The prognosis for patients with advanced renal cell carci-
noma is extremely unfavorable. Arterial embolization of the
tumor and nephrectomy can be applied as palliative treatment.
A significant improvement in survival rate of patients with
advanced renal cell carcinoma after nephrectomy was noted
in cases, when the tumor did not exceed 7 cm in diameter. It
is proved that nephrectomy in some cases can cause spontane-
ous regression of metastases. However, regression of remote
metastases was noted without performing any intervention as
well. In some patients with a limited number of distant metas-
tases increase survival rate can be achieved by nephrectomy
and surgical removal of metastases. Resection of metastases in
patients with prolonged (more than 2 years) interval between
primary nephrectomy and the development of distant metas-
tases tends to be more effective. No change in the survival
rate was observed upon removing one or several metastases.
Surgical resection can be performed even in patients with brain
metastases, but the best results are obtained by removing the
lung metastases. Great importance attaches to immunotherapy
in patients with metastatic renal cancer. Alpha-interferon
is effective in about 15% of patients. The best results were
observed in patients with sporadic pulmonary metastases and
without cachexia. However, remission was often short-term.
The use of interleukin-2 is more promising as it causes long-
term complete remission in 5% of patients. The optimal dose
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of IL-2 is not completely clear. Some reports indicate that
low doses of interleukin-2 are just as effective as high doses
but have fewer side effects. Combined immunotherapy with
interleukin-2 and interferon-alpha was effective in 18% of
patients, and prolonged complete remission was achieved in
6%. A combination of chemotherapy and immunotherapy in the
treatment of patients with metastatic renal cancer has proved
its effectiveness in recent years. Interleukin-2 and interferon
alpha in combination with 5-fluorouracil are most commonly
used. This therapy is effective in 19% of patients. However,
some researchers doubt the validity of combined chemoim-
munotherapy, indicating that its long-term results are no better
than that those of a single immunotherapy.

Targeted Therapy

Over the last 5-7 years the so-called purposeful therapy,
or targeted therapy, further and further used every year, has
become a new trend in treatment of metastatic renal cancer.

Presently, the Office of the Food and Drug Administration
USA (FDA) has approved several drugs from the targeted
therapy class for use in the later stages of kidney cancer.
Targeted therapy drugs are often used as first-line therapy for
advanced renal cancer.

Physicians are still studying the best ways to use targeted
therapy in renal cancer. At the moment these are used one at a
time. If one is not effective, it is possible to use other. Currently,
there are ongoing researches studying the tactics of targeted
therapy application in renal cancer.

There are several targeted therapy drugs for treatment of
advanced renal cancer endorsed presently. These are: Sorafenib
(Nexavar), Sunitinib (Sutent), Temsirolimus (Torisel), Everoli-
mus (Afinitor), Bevacizumab (Avastin), Pazopanib (Votrient),
Aksitinib (Inlita).

Sorafenib (Nexavar).

Sorafenib was ap-
proved by the FDA for
treatment of metastatic
renal cancer in 2005.
Sorafenib comes in tablet
form. The study, which
was attended by more than
900 people with advanced
renal cancer, proved that Sorafenib slows the progression of
kidney cancer. In addition, Sorafenib has shown its effective-
ness in slowing tumor growth. Sorafenib affects one of the
mechanisms of tumor growth. A tumor requires blood sup-
ply as well as healthy tissues. Blood vessels grow in several
ways. One of the mechanisms is VEGF (vascular endothelial
growth factor) and PDGF (platelet derived growth factor) —
the proteins that stimulate the growth of blood vessels. These
proteins stimulate the vessels to grow into the tumor. When
cancer cells begin to spread in the body, they secrete VEGF
and PDGF for the formation of new blood vessels. Sorafenib
blocks VEGF and PDGEF, disrupting the formation of new
blood vessels needed for tumor blood supply. Sorafenib also
blocks the formation of molecules that promote the growth of
cancer cells. As healthy tissues have stable blood supply, they
are not affected during the therapy. Side effects of Sorafenib
are: fatigue, rash, diarrhea, high blood pressure, hand-foot
syndrome.

T Nexavar 200mg
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Sunitinib (Sutent). In 2006
the FDA approved Sunitinib for
treatment of metastatic kidney
cancer. Sunitinib comes in tab-
let form, as well as Sorafenib.
Sunitinib is taken once a day
for four weeks, a four-week
course of therapy is repeated
after a two week break. In clinical studies comparing treat-
ment with immunotherapy by interferon, Sunitinib showed
a slowdown in growth of metastatic tumors renal cancer by
half, compared with interferon. Due to its efficiency, Suni-
tinib is often used as first-line therapy for metastatic renal
cancer. Studies have shown that Sunitinib reduces the size of
tumors in patients whose previous therapy was ineffective.
For example, in one of studies, patients, who had previously
received immunotherapy, received Sunitinib. During the two
months of receiving Sunitinib more than 40% of these patients
had a considerable tumor decrease. Tumor also decreased in
another 25% of patients, but to a lesser extent. The response
to treatment lasted for a year.

Side effects of Sunitinib include fatigue, diarrhea, high
blood pressure, pains in arms and legs, and pain in the mouth
cavity.

Temsirolimus (Torisel). In
May 2007, the FDA approved
Temsirolimus for treatment
of metastatic kidney cancer.
Temsirolimus is available as a
solution for intravenous admin-
istration. Temsirolimus works
by blocking the action of MTOR, a substance that stimulates
growth and cell division. According to clinical testing, patients
who received Temsirolimus lived longer, compared to those
treated with interferon. Temsirolimus side effects are similar
to the side effects of other drugs of targeted therapy used for
treatment of metastatic kidney cancer. Side effects of Temsi-
rolimus include rash, oral ulcers, fatigue, nausea, low blood
count, high blood sugar and blood cholesterol levels.

Everolimus (Afinitor).
In 2009, the FDA approved
Everolimus for treatment
of advanced kidney cancer.
Everolimus is received in the
form of tablets twice a day.
Everolimus blocks the MTOR
protein. Everolimus refers to
the second-line of targeted
therapy in renal cancer. Side effects of Everolimus include
oral ulcers, increased risk of infections, loss of appetite, rash,
fatigue, weakness, edema.

Bevacizumab (Avastin). Bevaci-
zumab was approved by the FDA for
treatment of advanced renal cancer in
2009. Bevacizumab is a preparation
for intravenous administration. Beva-
cizumab is a monoclonal antibody that
selectively binds to the receptors that
are sensitive to vascular endothelial

growth factor, blocking them, which leads to disruption of
new blood vessels formation in tumors. Recent studies have
demonstrated that Bevacizumab is more effective in its com-
bination with alpha-interferon. Bevacizumab is usually well
tolerated by patients.

Side effects of Bevacizumab are the increase of blood
pressure, blood clotting disorders, and problems with wound
healing.

Pazopanib (Votrient). In 2009,
FDA approved Pazopanib for the
treatment of metastatic kidney cancer.
Pazopanib blocks several tyrosine
kinases, substances that are involved
in the formation of new tumor blood
vessels and growth of cancer cells.
Pazopanib is administered in the form
of tablets once a day.

Side effects of Pazopanib include
increased blood pressure, nausea, vomiting, diarrhea, head-
ache, low blood cell counts and hepatic disorders.

Aksitinib (Inlita). Aksitinib also inhibits several tyrosine
kinases including those involved in the formation of new
blood vessels. Aksitinib is administered in the form of tablets
twice a day.

Side effects of Aksitinib are: high blood pressure, fatigue,
nausea and vomiting, diarrhea, loss of appetite and weight
loss, hand-foot syndrome, blood clotting disorders, laboratory
indicators failure of hepatic function.

Sorafenib (Nexavar), Sunitinib (Sutent), Everolimus
(Afinitor), Bevacizumab (Avastin), Pazopanib (Votrient) only
are of all the above-mentioned drugs registered in Kazakhstan
and are widely used by oncologists and are also available for
free in all cancer institutions of our country.

THE MAIN THERAPEUTIC APPROACHES

IN DIFFERENT VARIANTS OF THE ADVANCED

KIDNEY CANCER:

1. Palliative nephrectomy.

2. Radical nephrectomy (in some patients with T4, MO0).

3. Nephrectomy and resection of metastases (in some
patients with M1).

4. Monotherapy with interleukin-2.

5. Monotherapy with interferon alpha.

6. Combined immunotherapy with interleukin-2 and in-
terferon alpha.

7. Combined chemoimmunotherapy.

8. Arterial chemoembolization.

9. Surgical resection of metastases.

ARTERIAL CHEMOEMBOLIZATION

(method history)

Firstly renal artery embolization in the experiment has
been performed by A. Lalli et al. (1969). In clinics L. Alm-
gard et al. (1973) firstly used the renal artery embolization
in renal cancer for relief of hematuria and significant tumor
size, and in metastatic stage of the disease in order to stimu-
late antitumor activity of the immune system of the body by
self-immunization. The most extensive use of this technique
reached its peak in the middle of 1980s. In Central Research
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Institute of Roentgenology and Radiology transcatheter inter-
ventions in kidneys cancer have been used since 1979 [Granov
AM. etal., 1996].

Initially, arterial occlusion of the renal artery was intended
only for the reduction of blood supply to the kidney to form
ischemic necrosis of the tumor [Wallace S. et al., 1987].
Further development of methods has led to a deeper and a
reasonable estimate of the pathogenetic mechanisms. It is
primarily concerned with the development of the method of
chemical and oil embolization, in which the conditions for
deeper necrotic of tumor tissue are created, since feature of
this embolizat is a combination of long, local, cytotoxic ac-
tion of chemical agent with prolonged blockade of arterial
blood flow in the tumor. Furthermore, it is important to note
that deposition of the drug in the oil precludes systemic toxic
effects of cytostatic agent.

TECHNIQUE OF ARTERIAL

CHEMOEMBOLIZATION

After puncture of the femoral artery by Seldinger (Fig. 1)
the head end of the catheter renal double, hook, cobra 4-5 F
is set in the aorta at the level of origin of the renal arteries,
and then a selective catheterization of the renal artery on the
affected side is implemented, and when necessary, and of ad-
ditional vessels participating in the blood supply to the tumor.
15-20 ml of the contrast agent (Ultravist 300, 370) at a rate
of 5-6 ml / s should be administered in selective angiography
of diseased kidney.
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Figure 1 — Access to renal arteries through
the catheterization of femoral artery by Seldinger

I MEDICINE, Nes, 2014

Using angiograms the size and vascularization of neo-
plasms, the sources and nature of its blood supply, involvement
in the neoplastic process of adjacent organs shall be assessed,
as well as identify the invasion to the venous system of the
kidney in the degree of renal vein opacification.

INDICATIONS AND CONTRAINDICATIONS

(Mavrichev A.S., 1996; Granov A.M. et al., 1997)

INDICATIONS:

Locally advanced renal cell carcinoma (RCC) with spread
to adjacent organs.

Kidney tumors with multiple distant metastases.

Presence of severe concomitant somatic pathology in
patients with localized forms of RCC.

Presence of severe concomitant somatic pathology in
patients with localized forms of RCC.

Superselective palliative embolization is carried out when
both kidneys are affected by tumor.

Tumors with a diameter of more than 4 cm in a functionally
or anatomically single kidney.

Preoperative embolization.

Improving conditions of ablastics.

CONTRAINDICATIONS

1. Very severe general condition of the patient.

2. Multiple organ failure.

3 Impaired function of the contralateral kidney.

4 Hypo vascular and cystic forms of tumors.

PALLIATIVE EMBOLIZATION

Follow-ups of such interventions is continued to be
debated. In a review of the literature it notes that palliative
embolization is required to stop the severe hematuria, but its
impact on the improvement in survival has not been proven
[Kalman D., 1999]. The same opinion belongs to other authors
[Roy S. et al., 1999].

On the other hand, S. Bache et al. (1992), comparing
follow-ups of 57 patients who passed palliative embolization
by them mixture of Histoacryl (Histoacryl blau) and Lipiodol
(Lipiodol Ultrafluid), and 58 patients who underwent nephre-
ctomy for cancer, it should be noted a significant improvement
in life expectancy: 16.0 and 10.6 months respectively. T. Onishi
et al. (2001) indicated increase in median survival from 4.0 to
7.0 months and figures 1-, 2- and 3 year survival rates to 13, 7
and 3% to 29, 15 and 10% respectively after embolization of
inoperable kidney cancer by ethanol. Table 1 shows the follow
— ups in patients with renal cancer according to the Russian
Scientific Center of Radiology and Surgical Technologies
[Granov A.M., Tarazov P.G. et al., 2008].

Table 1 — Follow-ups of embolization in patients with
renal cell carcinoma

ival rate,9
Embolization types 35:;'\@ ra Se-y/:ar
) mechanical 57,8+6,6 51,2%+6,9
Preoperative -
(dg. 1I-1l) Chemical
’ embolization 79+4,9 72,1%£5,3
. mechanical 10,6%=4,2 0
Palliative -
(dg. l-IV) Chemical
) embolization 33,1+6,9 | 24,5+6,7




Figure 2 — The angiogram of the left kidney of the patient a., 71 years old.
A — before embolization (tumor of the lower pole of the left kidney). B — after selective chemoembolization.
C - a control angiography at 3 months (the function of the upper pole of the left kidney is preserved)

EXPERIENCE OF CHEMOEMBOLIZATION

IN THE COMBINED TREATMENT IN PATIENTS

WITH ADVANCED KIDNEY CANCER

IN THE SOUTH KAZAKHSTAN REGIONAL

ONCOLOGY CENTER.

The purpose of palliative embolization in renal cancer in our
clinic was the opportunity to reduce the effect of “live” kidney
tumor on organisms as a whole. Blocking blood flow and thus a
sharp decline in the influence of biological, predict tumor agents
(proteins “catalyst”, “stimulators”) of neoangiogenesis and
neoblastomgenesis in the body and promotion of their growth
and tumor metastasis.

From 2008 to 2013 we have experience in treating 42
patients with advanced kidney cancer; including 15 patients
were applied with combined treatment through catheter
chemoembolization of renal tumors. All patients were aged
35-87 years. Men is 11, women is 4. All 5 patients were
diagnosed with advanced kidney cancer T3NxM1, cancer of
the right kidney was observed in 5 patients, cancer of the left
kidney in 9 patients, 1 patient had 2-sided renal disease. 7
patients had metastases in the bones of the skeleton (lumbar
and sacral spine, ribs, pelvis), 6 patients had lung metastases,
2 patients had metastases in the brain. The common status
by Karnovsky in all 15 patients was rated higher than 80%
at the starting date of treatment.

All patients passed combined multistage treatment: the
first stage — 4 patients passed oil chemoembolization of renal
tumor. Lipiodol 5 ml + Vinblastine 5 mg with doembolization
by hemostatic sponge to complete reduction of blood flow of
blood vessels, as well as palliative radiotherapy for the purpose
of coping with pain syndrome metastases of the spine, total
tumor dose (SOD) 25 Gray. 2 patients have passed selective

embolization of the lower pole vessels of the renal artery with
partial preservation of affected kidney function (Fig. 2), 1 patient
has passed simultaneously mechanically total embolization of
the right kidney and selective chemoembolization by doxoru-
bicin 50 mg of the lower pole of the left kidney functioning
only with preservation of its functions, the remaining 8 patients
were passed total mechanical embolization of renal artery on
the affected side.

During the second stage 4 patients have passed 4-6
courses of immunochemotherapy: Vincristine 2 mg at the
1st and the 8th day intravenously + Roferon 4.5 million ME
subcutaneously 1-10 days + Therapy with Bonefos 1,500 mg
intravenously at 1 day, followed by 1600 mg orally starting
from 2nd day constantly, for 1 year, 4 patients have passed
only outpatient immunoglobulin monotherapy Alpha 2-b
interferon by 3 million ME subcutaneously 3 times a week,
continuously for up to 6-8 months until disease progression.
1 patient with metastases to the lungs and bones has passed
combined treatment: immunotherapy Alpha 2-b interferon by
3 million ME subcutaneously daily for 10-12 days with an
interval of 2 weeks, 400 mg of Bevacizumab / drip 1 times
for 21 days, Zolendronovaya acid 4 mg / drip 1 time for 28-30
days. Treatment lasted for 8 months, after which the patient
demonstrated complete regression of all tumor lesions, and
disease control had been achieved.

6 patients after palliative embolization are transferred for the
target therapy, 3 of them receive 800 mg/day of Sorafenib tab., 3
patients — 50 mg/day of Sorafenib dr. in the morning, one-time
dose. Among 6 patients, receiving the target therapy, 1 patient
has appealed with a progression of disease after 1,5 hours, for
whom the 2-nd line of target therapy was started with 250 mg/
day of Everolimus tab.

MEDICINE, Nes, 2014 [}




~

Figure 3 — Angiograms of the right kidney of K. patient, female, 35 years old:
A - before embolization (the right kidney tumour with the absence of an excretory function).

B - after total embolization

BILATERAL TUMOURS AND A TUMOUR

OF THE SINGLE KIDNEY

In the case of kidneys’ bilateral involvement, the following
is applied:

Bilateral resection of kidneys.

Kidney resection and radical nephrectomy at the opposite
side.

Bilateral radical nephrectomy with subsequent hemodialysis
and kidney transplantation.

In the case of a tumour of the single kidney, it is possible to
execute kidney resection, or radical nephrectomy with subse-
quent hemodialysis and kidney transplantation.

Difficulties in the treatment of patients with bilateral tu-
mours and a tumour of the single kidney are conditioned by the
necessity to combine, on the one hand, the adequacy of tumour
resection, and, from the other hand, — the maximum possible
preservation of kidney tissue. The main criterion for a choice
of a treatment tactic for such patients is predictable survival
rate in the case of each method of the treatment. Not the least
importance has the age of a patient.

However, last years, many authors, dealing with tumours’
treatment with the application of the methodology of chemical
embolization, in increasing frequency, demonstrate opportunities
of interventianal procedures applying in the treatment of this dif-
ficult category of patients. In the case of bilateral lesions, differ-
ent methods of the treatment could be applied, for instance: per
saltum embolization of the most affected kidney and selective
embolization of less affected kidney with subsequent nephrec-
tomy of the afunctional kidney. Other variant — kidney resection
with subsequent immunochemotherapy or target therapy. All of
that are in the hands of clinicians themselves, and depends only
on the opportunities of a clinic, where a patient is, itself.

To demonstrate the possibilities of chemical embolization
method with bilateral kidney lesion, the clinical case is given
below.

K. patient, 39 years old.

From the anamnesis: the patient has been ill from September
2009, when at USE, CT and angiography of kidneys, it was
diagnosed: left kidney cancer T3AN1MI1 IV St. in the left kidney
lower pole. Tumour's sizes at the right kidney are 19,5x11 cm,
at the left kidney — 7x8x6 cm. Right kidney function — Abs. The
patient was sent according to the quota to the KazRDIO&R of
the MH RK, where the sympthomatic therapy was recommended
in the home area of the SKR.

The patient was hospitalized in the SKR OC, where 1
course of immunochemotherapy was held, without a suf-
ficient effect. She came for a continuation of the treatment
on 16.11.2009, she was hospitalized in the Chemotherapy
Department.

Treatment

Taking into account the young age, the «safekeeping» of
the patient and the consent to be treated, council of ROC's
physicians has decide: as for the first stage — to conduct per
saltum embolization of the right kidney's tumour and selec-
tive embolization of the left kidney lower pole's tumour with
subsequent nephrectomy of the right kidney, aiming the cy-
toreduction. Then, immunochemotherapy's continuation.

26.11.2009, per saltum embolization of the right kidney
artery and selective embolization of the left kidney lower pole's
tumour were performed (the only kidney that is functioning)
(Fig. 3, 4).

Result: for 5-7 days patient's state is in dynamics, without
worsening, with phenomena of post-embolization syndrome of
a light stage on the background of remedial therapy and anal-
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Figure 4 — Angiograms of the left kidney of K. patient, female, 35 years old:
A — before embolization (the tumour of left kidney's lower pole).
B — selective chemical embolization. C — after chemical embolization

18 months, during the control examination, data of progressing  months (4,5 years).

Figure 5 — Extracted gross specimen of the right kidney of K. patient, female, 35 years old

gesics. 08.12.2009. The scheduled nephrectomy is performed,  was not detected, at the control angiography of the left kidney,
right side (Fig. 5). the tumour is in dynamics, without marks of revascularization

The patient received, according to the schedule, the target  and a growth (Fig. 6, 7). Currently, the patient is under the
therapy with 400 mg of Nexavar preparation, twice a day, during ~ dynamic observation. Disease control until July 2014 is 55
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Figure 6 — Control angiography of the left
kidney of K. patient, female, 39 years old,
in 54 mon. after selective embolization
of loser pole's tumour

CONCLUSION

Currently, the diagnostics of renal cell carcinoma at the
early (I-II) stages and its timely radical treatment remains ur-
gent, unfortunately, despite the rapid development of modern
diagnostic equipment (USE, CT, MRT etc.), the percentage of
identifying patients at the early stages of disease is still low due
to asymptomatic process at its earlier stages.

In conclusion, it is worth saying that the embolization of
kidney artery is not complicated procedure for an experienced
physician-interventionist. However, in day-to-day work, before
supporting its application, it is reasonable to take into account
the following practical situations:

If the disease is at TlaNOMO stage, superselective embo-
lization before organ-preserving operation could be applied in
order to increase the ablastic of a surgery intervention, all the
more, this methodology is not excluded in a case of the single
functioning kidney disease. It needs to be taken into account
that if there is TIbNOMO, in this group could be the patients
both with a tumour of 4,5 cm in extrarenal location, and with
a tumour of 7 cm in intra-organ location. In the case of patient
with TIbNOMO diagnosis with tumour's sizes 6-7 cm, especially
located in the central part of a kidney, this methodology could
be reasonable enough.

At the II stages of disease, when tumour's diameter reaches
more than 25 cm, distal & proximal variants of pre-operational
chemical embolizationcould of the affected kidney could not be
excluded. The main aim in these cases could be in the preven-
tion of intraoperational dissemination of tumour cells from an
initial nidus.

A clinical appraisal of T3 stage of diseases is characterised
by the invasion of initial tumour in a capsule or by the spread of
tumour's clot through the venous collector up to the atrium. Advis-
ability of the chemical emobilization in these conditions increases,
but terms of a surgery intervention after the procedure rises.

At IV stage of the renal cell carcinoma, to which, as it is
known, the patients with locally advanced process, and also

Figure 7 — Control computer tomography of abdominal cavity organs and
retroperitoneal space of K. patient, female, 39 years old, in 54 mon.
Left kidney lower pole's tumour is observed, at 3D-reconstruction without marks

of pathological vascularization

with single and multiply distant metastases are included, pal-
liative embolization is suggested, especially for the patients of
T4NOMO category.

In the case of bilateral affection or a tumour of the single
kidney, it is possible to use the superselective embolization of
hepatic artery's branches, supplying blood to the neoplasm.

The development of world pharmaceutical industry, and
rapid coming into being of the target therapy of malignant
tumours for the last 10 years, gives the opportunity for oncolo-
gists to treat patients with metastatic cancer wider and to use
various combinations of target preparations. Nowadays, for the
renal cell carcinoma, as for no other tumour, more than 7 target
preparations exists and yet about 6-7 new target preparations
are investigated in different clinical researches. Currently, there
are 3 lines of the target therapy for kidney cancer, starting from
Sunitinib — 1 line, continuing with Everolimus, Sorafenib, Pa-
zopanib in 2 lines, and also with the possibility to continue the
treatment with Axitinib and other agents in 3 lines of a treatment.
Except this, there is a variety of schemes and combinations of
a treatment with these target preparations. All of this gave the
opportunity to control a disease in the case of disseminating and
metastatic kidney cancer for the period from 3 up to 10 years
and more, providing a good quality of patient's life and survival.
The only problem in the case of metastases kidney cancer still
remains the treatment of patients with metastases into the brain,
when, unfortunately, it is not possible to provide a prolonged
control of a disease.

Thus, renal cell carcinoma, nowadays, is a controllable
disease at all stages of the process. Nevertheless, it is worth
emphasizing that a treatment of patients must be performed by
specialized centres and clinics (oncology centre and dispen-
sary), where the wide capacity to treat this difficult category
of patients exists. Kidney cancer treatment at the initial stage
should be radical, and at the «advanced» stages, it should be
complex and combined, including the application of modern
endovascular technologies.
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T¥XbIPblIM

A.T. APbIBXXAHOB

OHmMycmik-KasakcmaHOblK MeMIekemmix

hapmauyesmukarnbik akademust,

OHmycmik-KasakcmaHOblK 0671bICMbIK OHKOMO2USbIK

ducnaHcep, LLbimkeHm K., KazakcmaH

XUMUOSMBONU3ALUNANAYObI KONAAHA OTbIPbIN,
BYWPEK OBbIPbIHbIH TAPAIIFAH ®OPMAJIAPbIH EMAEY
(mapic)

Kasipri yakbiTTa epTe catbinapparbl Oynpek obbipbiH Auna-
rHoctukanay (l-ll) »xeHe OHbl yakTbinbl pagukanbabl eMaey, oyriHri
KYHri AuarHoctukanelk annapatypaxbiH (Y3W, KT, MPT xaHe T1.6.)
KapKblHAbI AaMyblHA KapamacTaH, eKiHiluke opaw, e3ekTi 6onbin
Kanyaa, aypyadblH epTe caTbinapblHAaFbl HaykacTapabl aHblkTay
navibi3bl OHbIH epTe caTbinapbiHAafFbl YPAICTIH CUMNTOMCbI3 6TYiMeH
GavinaHbICTbl ani TeMeH 6onbin Kanyaa.

¥CblHbINFaH O9pPICTIK MaTepuanga aTMONOorus, Xikreynep, Knu-
HUKa >XeHe AmarHocTuka, bynpek obbIpbIHbIH caTbinapbl 6oMbIHLIA
empeyain 6yriHri KyHri agicTepi cypakTapbl kepceTinreH. TapretTi
Tepanusi xaHe OyMpekTiH MeTacTaTukanblk obblpbl kesiHaeri apa-
nac empey cypaktapbl kapacTbipbiniFaH. Bylipek obbipbl KesiHaeri
XMMUO3MOBONU3aLUMSAHbIH TApUXK acrekTinepi, kKepceTiniMaepi xaHe
Kapchbl kepceTinimaepi xxeke kapacTblpbirFaH. byipek TapanfaH obbl-
pbl 6ap 15 HaykacTapapbl emaeyaid 6acka agictepimeH Gipre 6ynpek
apTepuscbiH XuMmambonusaumsanay aAiciH kornaaHa oTeipbIn emaey
HaTuxenepi GolbiHWA aBTOPAbIH, XeKe Taxipnbeci YCbIHbINFaH.
Byipek obbipbiMeH ayblpaTbiH HaykacTapAbl eMAEYAIH KIMHUKanbIK
Xaraannapbl YCbIHbINFaH.

Hezizzi ce30ep: 6ylipek 0bbipbl, eMOey, Memacmasbl, 3M6onu-
3ayus, mapeemmi meparus.

PE3IOME

O.T. APbIBXXAHOB

FOxHo-KasaxcmaHckasi 2ocydapcmeeHHasi

ghapmauesmuydeckasi akademus,

HOxHo-KasaxcmaHckuli obrnacmHoU OHKomo2u4eckul

ducnaHcep, e. LLbimkeHm, KazaxcmaH

NEYEHUE PACINPOCTPAHEHHbLIX ®OPM PAKA NMOYKU C
NPUMEHEHUEM XUMNO3MBOJTN3ALIUU (nekuus)

B HacTosiLlee Bpems AnarHOCTUKa paka Noyku B paHHMX cTa-
ansax (I-11) ctapgum n ee cBoeBpeMeHHOe paduKanbHOe neveHve
OCTaeTCs aKTyarnbHOW, K COXarneHuo, HeCMOTpsi Ha BypHoe pa3Bu-
TVe coBpeMeHHoN anarHocTnyeckoi annapatypsbl (Y3U, KT, MPT u
Ap.), NPOLEHT BbISIBNEHUsI GOMNbHBIX B paHHUX CTafuMsIX 3aboneBaHus
BCE €llle 0CTaeTCsl HU3KUM B CBSI3UM C HECCUMNTOMHBIM TEYEHNEeM
npouecca B paHHUX ero ctagusx.

B npenctaBneHHOM NEKUMOHHOM MaTtepuare OTpaXkeHbl BONPO-
Cbl 3TUOMOMMM, Knaccuukaumm, KIMHUKA U QUarHoCTUKK, coBpe-
MEHHbIX METOA0B NeYeHUs Mo CTaAMsAM paka noyku. PaccmoTpeHbl
BOMPOCHI TAPreTHON Tepanunn 1 METOA0B KOMOMHUPOBAHHOTO feyve-
HWUS NpYU MeTacTaTM4yeckoM pake noyku. OTAenbHO pacCMOTPEHb!
NCTOpUYEeCcKNe acnekTbl, MOKa3aHUst M MPOTUBOMOKAa3aHUS XMMMO-
3MbonNM3aumMmn Npun pake noYKu.

MpeactaBneH NUYHBIA ONbIT aBTOpa NO pesynsratam neveHus
15 60nbHBIX C pacnpocTpaHEHHbIM PaKoM MOYKM C MPUMEHEHMEM
METOAUKM XMMMo3ambonumsaunm no4YeyHom apTepumn B KOMMIEKCe C
ApyrMMu metogamu nedenus. NpegcrasneHbl KMMHUYECKUE CryYan
ne4veHns 6oNbHBIX PaKOM MOYKM.

Knroyesnie criosa: pak rnoyku, neyeHue, memacmasbi, 3Mb0-
nusayusi, mapeemHdasi meparus.
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