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A complex oncosurgical approach to increasing the resectability of colorectal
cancer metastases — a case report

Vladislav Treska?, Jarmil Safranek?®, Daniel Lysak®, Hynek Mirka¢, Tomas Skalicky® Frantisek Slauf<, Ondrej Hes®

Aim. In this case report, the authors aim to demonstrate the success of recent methods in the radical treatment of a
patient with primary inoperable liver and subsequent colorectal cancer pulmonary metastases.

Methods. A 75 year old patient with inoperable bulky metastasis in the right hepatic lobe and insufficient future
remnant liver volume was indicated for a stage procedure in the liver parenchyma. Embolization of the right branch
of the portal vein was first performed with subsequent administration of stem cells into the contralateral liver lobe.
Following compensatory growth of the left liver lobe, right-sided hepatectomy was performed with subsequent ad-
juvant oncological treatment. Six months after the surgery, a metastasis developed in the right pulmonary lobe which
was solved by metastasectomy.

Results. The patient, one year after the diagnosis of inoperable liver metastasis, is completely healthy and free of signs
of disease recurrence.

Conclusion. A comprehensive oncosurgical approach using up-to-date diagnostic and treatment options may offer
patients with metastatic colorectal cancer, radical treatment with the hope of long-term quality survival.
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INTRODUCTION the exception of treatment for coronary artery disease
with unstable angina pectoris syndrome and mild mitral
Surgical treatment of colorectal cancer liver metas-  insufficiency. He also had hypertension. A cerebrovas-
tases (CLMs) is a gold standard offering patients qual- cular accident was found in the medical history too, but
ity long-term survival. From our own experience and currently he was free of any neurological symptomatology
the literature, a five-year survival in radically operated and the ultrasound finding in the internal carotid arteries
patients (RO resection) is achieved in 35-60% of cases!®.  was normal. A bulky metastasis 8 cm in size was found
Nevertheless, a large percentage (up to 80%) of patients  during the performed high-resolution computerized to-
diagnosed with CLMs are primarily inoperable due to the = mography (HRCT) of the abdomen (Fig. 1) in the right
extent and location of metastases in the liver and body. In  liver lobe. The volume of the liver was 1777 mL, and the
some patients with primarily surgically inoperable cancer  volume of the left liver lobe was less than 30% of the total
whose life expectancy is very short, we can significantly  liver volume (Somatom Definition, Siemens, Germany).
extend their quality of life by means of procedures that  Due to the borderline future remnant liver volume of the
result in the final radical surgery. liver parenchyma (FRLV) we decided to perform a phase
procedure which consisted of embolization of the right
branch of the portal vein (PVE), followed by subsequent
MATERIAL AND METHOD leukapheresis, application of hematopoietic stem cells
(HSC) and right hepatectomy. The patient was instructed
A 75 year old patient J.K. was referred to our clinic  in detail about the entire procedure. He agreed and signed
from another department in June 2010 to evaluate the the informed consent.
findings in his liver. This patient was found to have a me- We performed the PVE by the transparietal approach
tastasis in the right liver lobe during the check-up using using Histoacryl (Braun, Germany) mixture: Lipiodol
ultrasound examination (USG). The patient had under- (Cedex, France) in a ratio of 1:10 (Fig. 2). Peripheral
gone resection of the colon in May 2008 with subsequent  stem haematopoietic cells (HSC) collected using the
oncological therapy. He was in general good health with  apheresis of the peripheral blood were the source of
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Fig. 1. Hepatic HRCT with a bulky metastasis of the right
liver lobe.

Fig. 2. PVE of the right branch of the portal vein.

HSC. The patient was stimulated prior to sampling with
granulopoiesis growth factor (G-CSF, Neupogen, Amgen
Europe BV, Breda, The Netherlands) in a dose of 10 mg/
kg/day s.c. administered as a single daily dose for 4 days.
From the fourth day after the Neupogen administra-
tion circulating stem cells (detected by flow cytometry
as CD34+ cells) were monitored in circulating periph-
eral blood. On the fifth day after the administration of
Neupogen, one high-volume leukapheresis in the continu-
al blood elements separator Cobe Spectra (CaridianBCT,
Lakewood, CO, USA) was performed using a dialyzation
catheter inserted into the vena femoralis, a program for
collection of mononuclear leukocytes (MNC program,
software version 6.1). Approximately three volumes of
the patient's blood were processed, citric acid based solu-
tion and citric acid was used as an anticoagulant agent
(ACD-A, Baxter, Deerfield, IL, USA) in the ratio of 1:12

Fig. 3. Perfusion CT 14 days after the PVE with administra-
tion of HSC - FRLV = 45% of the overall liver volume, small
subcapsular hematoma of the right liver lobe.
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Fig. 4. HRCT of the lung with the evidence of metastasis in
the right lower pulmonary lobe.

to 1:14 to whole blood. To prevent citrate toxicity cal-
cium was supplemented into the backward line (fraction-
ated, total dose 10 to 20 mL of CaCl2). The obtained
product was analyzed in the laboratory and basic quality
parameters were determined: volume, concentration and
absolute leukocyte count and CD34+ cells, erythrocyte
and thrombocyte count, viability of CD34+ cells, steril-
ity, and CD133+ cell count. A collection of samples for
the determination of all tests was performed within the
closed system. Prior to mobilization of HSCs all patients
had undergone an examination to exclude blood transmis-
sible diseases (HIV, HBV, HCYV, syphilis). No handling
with the product was further performed and it was stored
till the next day at 2 to 8 °C under continual monitoring
of storage conditions. On the next day we administered
under general anesthesia in the operating room 114 mL
of the product with 52.3 x 10° of CD 133+ and 66.3 x 10¢
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CD34+ HSC into the left non-embolized branch of the
portal vein via the ileocolic vein.

We monitored the growth of the contralateral liver
lobe using the HRCT volumometry of the liver at weekly
intervals following the PVE and administration of HSC. A
rise in FRLV to 45% of the total liver volume occurred 14
days after the PVE and the administration of HSC (Fig. 3)
and we performed liver surgery. In the right liver lobe a
bulky metastasis was found, 8 cm in diameter that had
infiltrated the right liver vein. The left liver lobe was suf-
ficiently increased and intraoperative ultrasound detected
no additional metastases in the liver parenchyma. We per-
formed a right-sided hepatectomy. Histologically, a metas-
tasis of well- differentiated colorectal adenocarcinoma was
identified. The postoperative course was uneventful and
the patient was discharged on the 10™ postoperative day
for home care. During the check-up one month after the
surgery, the patient was in a generally good condition, the
hepatic HRCT found no metastases and tumor markers
were normal. The patient was monitored and treated at
the regional oncological department using the FOLFOX
regime. During the check-up at our clinic in March 2011
a suspect solitary metastasis of 1.3 cm in diameter was
found in the lower pulmonary lobe in the right during the
HRCT but, the hepatic parenchyma was free of metastases
(Fig. 4). We decided to perform metastasectomy of the
pulmonary focus and this was carried out in April 2011
from the anterolateral thoracotomy with removal of the
regional lymphatic nodes. Histological examination veri-
fied a metastasis of colorectal adenocarcinoma without
involvement of the lymphatic nodes.

RESULTS

The patient was discharged for home care on the 8th
day following the surgery in a generally good condition.
Currently, the patient is under the care of the regional on-
cological department without adjuvant oncological thera-
py. The last check-up at our clinic was in July 2011, when
the patient had no problems and his clinical status was
very good. Hepatic, pulmonary and mediastinal HRCT
was free of signs of the underlying disease recurrence.

DISCUSSION

Just a few years ago a finding of a little bulky CLM
with a small FRLV or dissemination of the tumor with in-
volvement of other organs would be considered insolvable
due to the small hepatic reserve or generalization of the
underlying disease. A radical oncosurgical approach has
significantly changed the attitude towards these patients
and provided them with prolongation of their quality of
life*>. The Czech Republic is unfortunately the leading
country in incidences of colorectal cancer. We can expect,
while presuming generally the occurrence of synchronous
and metachronous colorectal cancer liver metastases in
60-70% of these patients and a significant incidence of

colorectal cancer liver metastases in our population as
well. Unfortunately, still only 15-25% of patients can pri-
marily undergo surgery at the time when a CLM is diag-
nosed. The causes of inoperability in patients include on
the one hand the volume of the CLM with insufficient
FRLYV, and on the other hand the involvement of other or-
gans due to the metastatic process. An insufficient FRLV
is generally considered as the volume of healthy liver of
less than 30%. The larger FRLV (40-60%) is required in
the liver affected by e.g. chemotherapy / cirrhosis depend-
ing on the degree of the liver disease®’. In patients with
insufficient FRLV, the PVE is indicated as the first step
before a large liver resection. Usually hypertrophy of liver
parenchyma develops following the PVE at intervals of 2
to 8 weeks by 20-46%, and 70-100% of patients can un-
dergo liver resection in the interval of 4 to 6 weeks after
the PVE (ref.3?). The long-term results of liver resections
after the PVE are practically comparable with the primary
surgeries'®. With regard to asymptomatic survival, then,
in general, poorer outcomes are achieved after liver resec-
tions after the PVE compared to the primary resections
without the PVE (ref.!"). However, in some patients no
increase of the liver parenchyma occurs, or in the worst
case, a proliferation of metastatic processes occurs in the
liver or the body'>!3. Therefore, the therapeutic aim is
to achieve growth of the FRLV as soon as possible in a
short period of time after the PVE and to avoid tumor
growth in the liver or the body. Support mechanisms can
help to stimulate proliferation of the liver tissue either by
direct cell division or through paracrine effects on the
liver parenchyma.

Stem cells are represented in the adult population in
all tissues and for clinical use these include blood, fat and
bone tissue because their main sources are easily avail-
able. Circulating HSCs, whose source is bone marrow, are
characterized by surface markers CD 34+ and CD 133+,
and glycoproteins essential for mutual adhesion of cells
(cell-cell adhesion interaction). It is known that these cells
are heavily washed out into the peripheral blood after ma-
jor surgeries. Based on the current experience in regenera-
tion of liver parenchyma it is known that autologous HSC
CD34+ and CD133+ are capable of differentiation into
hepatocytes, Kupffer cells, cholangiocytes and endothelial
cells*B. The role of HSC in the regeneration of the liver
parenchyma was demonstrated in experimental studies'®
in an animal model of acute liver failure. Nevertheless,
there is a lack of clinical studies investigating the admin-
istration of stem cells in combination with PVE in asso-
ciation with liver regeneration. Most are rather isolated
studies'8,

One major problem of the administration of HSC may
be stimulation of metastases not only in the liver but pos-
sibly as micrometastases in the body. Tumor tissue con-
tains a large amount of stimulating substances (growth
factors, matrix-metallopropteinases, cytokines) which may
cause the migration of HSC into the tumour tissue where
they may further stimulate the growth and spread of the
tumour. The mechanism of interaction of HSC with the
tumor cells is not yet known exactly'’. Probably a stimula-
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tion of neoangiogenesis with immunosuppression® and in-
hibition of apoptosis occurs?. A likely mechanism which
supports the growth of a metastasis in the liver includes
differentiation of mesenchymal cells at the tumor site,
in the so called carcinoma associated fibroblast (CAF)
like cells and these cells then promote tumor growth?2.
Tumor growth can be facilitated by regenerative mecha-
nisms of their own liver tissue after the PVE, when a va-
riety of growth factors, metalloproteinases and cytokines
is formed in the liver which can stimulate and facilitate
proliferation of the tumour tissue?*?* at the same time.

There are a lot of open issues related to tumor pro-
liferation within the regenerative processes in the liver
parenchyma. Undoubtedly, neo- and adjutant oncologi-
cal therapy in the context of the PVE with or without
administration of HSC plays its role. Current knowledge
indicates that systemic chemotherapy based on fluoroura-
cil with or without oxaliplatin, irinotecan, bavacizumab
administered concurrently with the PVE is not, in most
cases an obstacle for hypertrophy of the non-embolized
lobe, and it is, to some extent, a fuse before proliferation
of the liver tumour or systemic micrometastases in the
interval needed to increase the non-embolized lobe fol-
lowing the PVE. Other studies should determine the ef-
fects of concomitant administration of HSC following the
PVE and chemotherapy and biological therapy regarding
regeneration of the liver parenchyma.

A metastatic focus in the pulmonary parenchyma oc-
curred in our patient approximately 8 months following
the PVE with administration of HSC and subsequent radi-
cal surgery. A question can be raised of course whether
this development was a normal cancerogenesis process as
it is generally known in many patients treated for CLM,
or whether the development of pulmonary metastasis was
stimulated by the mechanisms of regeneration/oncogene-
sis following the PVE with application of HSC. Currently,
our study is ongoing on a larger number of patients and it
should provide valid results in the near future.

CONCLUSION

The patient is presently 18 months after starting
complex oncosurgical treatment without any signs of
malignancy and in the very good condition. We believe,
that he had no chance for long-term survival without the
presented complex oncosurgical approach. Therefore all
oncosurgical means to extend the quality of life in patients
with CLM are worth trying.
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