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Introduction 
Colorectal cancer is the third most common cancer worldwide 

among men (incidence 21 per 100,000 and mortality rate 10 per 
100,000) and the second among women (incidence 15 per 100,000 
and mortality rate 8 per 100,000). In Central and Eastern Europe, 
the incidence is 35 per 100,000 men and 22 per 100,000 women and 
mortality rate 20.3 per 100,000 men and 11.7 per 100,000 women. The 
overall 5 year survival rate is 50-60% [1]. 

These rather disappointing results are mainly due to (remote) 
secondary lesions that most commonly affect the liver. Liver metastases 
occur in approximately 50% of all patients with CRC and represent the 
main cause of death. They are present in 15-25% of patients at the time 
of diagnosis [2-4].

Despite the recent progress in the multi-disciplinary treatment 
for stage IV CRC, the 5-year survival is only 6% However, the survival 
rate has improved considering that 10 years ago, stage IV CRC was 

associated with a 5-year survival of less than 1% [5]. 

Surgical treatment – the resection of metastases – remains the 
only curative treatment for CRLM. The complete resection of all liver 
metastases improves the overall survival from 25% (R1) to 40% (R0) 
[4,6]. Granting all this, the relapse / recurrence rate after curative liver 
resections remains high, ranging from 50% to 70% [7  ].

These fluctuations in survival rate are mainly related to the 
selection of the indications for liver resection. The benefits are due 
to the   imaging techniques, which offer a better choice of surgical 
procedures. Also, the development of other complementary techniques 
(portal vein embolization, thermoablation) and oncological therapies 
(chemotherapy, molecular therapy) have increased patient eligibility 
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Abstract
Background: Therapeutic strategy for patients with colorectal cancer liver metastases (CRLM) is based on good 

monitoring and correct assignment to classes of liver resectability based on imaging criteria, taking into account the 
surgical risk.

Objective: To identify the post-treatment time frame for confirming resectability (conversion to resecability) or 
permanent unresectability.

Methods: The study is a prospective analysis based on a Scientific Protocol (Surveillance of patients with colorectal 
cancer liver metastases) used in the Ist Surgical Oncology Unit, Regional Institute of Oncology Iaşi, Romania. Surgical 
treatment, oncologic treatment, response to therapy , postoperative surgical complications, were assessed at 3, 6 and 
9 months after start of the study.

Results: In the interval July 2012 - January 2014, 106 patients were diagnosed with CRLM. According to the 
classes of liver resectability the patients were divided into four groups: group I (clear resectability), group II (possibly 
resectability), group III (susceptible resectability), group IV (unresectable metastases). Relevant for the study were only 
groups II and III. Thus, in group II patients the rate of conversion to resectability was 23.07% and in group III patients 
26.66%. These results were obtained after 3, 6 and 9 months of therapy, respectively.

Conclusions: Rigorous surveillance of patients with CRLM according to a well-established scientific protocol, 
and their assignment to liver resectability classes represent the first step ofthe oncosurgical therapeutic strategy. An 
improvement in the rate of conversion to resectability could be achieved through regular assessment of treatment 
response based on international criteria that should include besides the number and size of target lesions the post-
therapy morphological tumor changes.
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Cancer with particular location (anal canal, appendix)

Does not fully accept the treatment proposed by the Oncologic 
Committee of IRO

Diagnosis 
The clinical diagnosis was made   by the surgeon treating the patient 

and confirmed by a second, independent surgeon. The diagnosis was 
confirmed after the analysis of the results of the following investigations: 
morpho-pathology of the primary tumor (biopsy or resection piece), 
colonoscopy, imaging (abdominal CT / MRI), radiology (chest X-ray 
+/- chest CT), and immunology (CEA: Carcino Embryonic Antigen). 

Tumor staging was done according to the 7th edition of TNM 
stage criteria for colorectal cancer provided by the American Joint 
Committee on Cancer (AJCC). The criteria for classifying the patients 
into the 4 groups are shown in Table 1 [14].

Treatment 

In order to better standardize the study, the surgical interventions 
were divided into:

Interventions on the primary tumor

Curative resection (right or left colectomies, total colectomies, 
anterior rectal resections, abdomino-perineal rectum excisions, 
Hartmann procedures);

Palliative interventions (digestive bypass colostomy).

Interventions on liver metastases

Minor liver resections (≤ 3 liver segments);

Major liver resections (> 3 liver segments).

Complementary interventions ("adjuvant")

Local therapy (thermoablation, portal vein ligature, port-a-cath 
insertion into the hepatic artery);

Complementary oncological interventions (excision of lymph 
node recurrences, peritoneal biopsy, liver biopsy, loco-regional 
lymphadenectomy - usually associated with major resections);

Interventional radiology procedures (hepatic portal vein 
embolization and chemoembolization artery).

Associated interventions

Represent interventions for keeping a radical intervention (block 

for resection of liver metastases (LMs). Currently, 25-30% of all patients 
with CRC and liver metastases may benefit from liver resection [8,9]. It 
has been proved that for patients with synchronous LM who received 
both pre and post-op chemotherapy, there was a significantly increased 
percentage of survival, without escalation of the neoplastic disease [10]. 
The median survival rate for patients with untreated colorectal LMs 
ranges between 4.5 and 15 months; patients who survived 5 years were 
also recorded.

The monitoring of surgically treated CRC patients (with or without 
LMs) was analyzed by randomized prospective studies, which showed 
an absolute reduction rate of 10% in the 5-year mortality rate. The early 
identification of a relapse, which is possible under a strict surveillance, 
results in an average survival increase of 8.5 months, compared with 
the absence of such surveillance [11,3]. 

Intensive surveillance is associated with a higher rate of resectability 
for metastases (76% vs 56%), the diagnosis of smaller liver metastases 
(3 cm vs 4 cm) and an improved survival rate (26.8% vs 12.5% at 3 year 
survival) [12,13].

Material and Method 
Patients 

This study represents an 18 months prospective analysis based on 
surveillance protocols of patients with liver metastases of colorectal 
cancer, which was used in the First Surgical Clinic of the Regional 
Institute of Oncology (IRO) Iaşi, Romania. The origin of this protocol 
is a classification of patients into 4 groups of resectability of liver 
metastases: clearly resectable, possibly resectable, susceptible resectable 
and unresectable metastases (Table I). Inclusion criteria: 

Age: over 18 years

- Pathology: diagnosis of colorectal carcinoma

-  Imaging diagnosis: (CT / MRI) of liver metastases 

-  Signed informed consent 

-  Accepts to follow exactly the treatment proposed by the 
Oncologic Committee of IRO 

Exclusion Criteria:

Age: under 18 years

Diagnosis of rare colorectal cancer (sarcoma, lymphoma, 
melanoma, endocrine tumors, carcinoid tumor) 

Study groups Criteria for patient assignment to 

Group I – CLEAR resectabilityn=27 (25.47%)

- maximum 3 unilateral LMs, away from  vessels
- resection of maximun 4 liver segments
- at least 40% remaining liver parenchyma
- normal functional status of remaining liver parenchyma
- absence of extrahepatic metastases

Group II – POSSIBLY resectabilityn=13 (12.26%)

- LMs with vascular contact
- need for complex, extended resection
- 25-30% remaining liver parenchyma
- normal functional status of remaining liver parenchyma
- absence of extrahepatic metastases

Group III – SUSCEPTIBLE resectabilityn=15 (14.15%)
- multiple, bilateral LMs, but with a clear unilateral predominance
- insufficient functional status of remaining liver parenchyma
- possible but resectable extrahepatic metastases

Group IV  - UNRESECTABLE metastastasesn=51 (48.11%)

- multiple, bilateral LMs
- presence of unresectable extrahepatic metastases
- unresectable primary tumor, recurrence, or contined primary tumor progression    (imaging or bioptic 
confirmation)

Tabel I: The criteria for classifying patients into study groups [14].
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resection) or interventions without any influence on the development 
of neoplastic disease (hysterectomy, Hartmann's reversal, enterectomy, 
appendectomy, cholecystectomy, inguinal hernia surgical repair, 
surgical repair of incisional hernia).

For patients with a resectable primary tumor and resectable 
synchronous LMs (clearly or possibly resectable) the therapeutic 
approach was as follows:

- Simultaneous resection (primary tumor and liver metastases), 
possible in primary tumors that are relatively easily resectable (right 
colon, sigmoid and less in rectal cancer) associated with minor 
hepatectomy (≤ 3 resected liver segments); preferable when the 
duration of surgery and intraoperative incidents (bleeding) do not 
affect the patient's postoperative recovery;

- Staged resection (primary tumor resection without liver metastases 
approach, but with intent to be removed after cancer treatment); it is 
used especially in cases where the patient’s condition does not allow for 
another surgical sequence.

For patients with an unresectable primary tumor and resectable 
synchronous LMs, the surgical treatment was palliative (colostomy, 
digestive bypass) without resection of the liver metastases. The “Liver 
first approach" strategy (a reversed treatment sequence in which the 

CRLM are resected before the primary carcinoma) was not used. The 
therapeutic options for each group are listed in Table 2.

For thermoablation of the LMs an ultrasonic generator system was 
used (SonoSurg G2). Hepatic artery chemoembolization (Seldinger 
technique) and portal vein embolization (trans-parietal) were 
performed at the Radiology Unit of the “Sf. Spiridon” Hospital, Iasi, 
Romania.

Curative chemotherapy (neo-adjuvant, induction, and adjuvant) 
and palliative chemotherapy were administered according to the 
guidelines suggested by the NCCN (National Comprehensive 
Cancer Network). First line chemotherapy consisted in one of the 
regimens shown in Table 3. After the first tumor progression the 
regimen was changed (second-line chemotherapy). After the second 
tumor progression, the regimen was once again changed (third line 
chemotherapy) or a palliative treatment was initiated, depending on 
the patient's general condition and their tolerance to chemotherapy. 
Palliative or symptomatic treatment was initiated after the third tumor 
progression.

Although not generally agreed on by all oncologists, this division 
of chemotherapy as "neo-adjuvant", "induction", and "adjuvant" helps 
to assess the treatment response in terms of goal and expectation. It 
is argued that neo-adjuvant chemotherapy is administered to patients 

Study groups Onco-surgical options

Group I

• primary tumor resection and LMs resection simultaneous or staged (synchronous LMs)

• resection of metachronous LMs

• port-a-cath insertion into the hepatic artery

• systemic neoadjuvat chemothrapy (after primary tumor resection - in patients with synchronous LMs pending „hepatic sequence”)

• systemic +/- locoregional adjuvat chemotherapy (after LMs resection – simultaneous with primary tumor ressection in patients with synchronous 
LMs or in patients with metachronous LMs)

• monoclonal antibody targeted therapy (anti-EGFR, anti-VEGF)

Group II

• primary tumor resection and staged LMs resection (synchronous LMs)

• resection of metachromous LMs (depending on the opporunity of a  major hepatectomy)

• port-a-cath insertion into the hepatic artery

• systemic neoadjuvant chemotherapy (after primary tumor resection – in patients with synchronous LMs pending „hepatic sequence”)

• systemic +/-locoregional adjuvat chemotherapy (after LMs resection - in patients with metachromous LMs)

• monoclonal antibody targeted therapy (anti-EGFR, anti-VEGF)

 • reassessment of the opportunity of LMs resection depending on the response to treatment

Group III

• primary tumor resection (synchronous LMs)

• port-a-cath insertion into the hepatic artery

• thermoablation (only if is possible for all LMs from one liver lobe, in association with portal vein embolization / ligature)

• portal vein embolization / ligature

• hepatic arterial chemoembolization

• systemic induction chemotherapy (in patients with metachronous LMs or in patients with synchronous LMs following primary tumor resection)

• monoclonal antibody targeted therapy (anti-EGFR, anti-VEGF)

• reassessment of the opportunity of LMs resection depending on the response to cancer treatment

Group IV

• primary tumor resection (synchronous LMs and resectable primary tumors)

• digestive bypass or colostomy (synchronous LMs and unresectable primary tumors)

• port-a-cath insertion into the hepatic artery

• hepatic arterial chemoembolization

• systemic palliative chemotherapy

• monoclonal antibody targeted therapy (anti-EGFR, anti-VEGF)

Tabel II: Therapeutic options by study group.
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with tumors considered resectable, therefore optional but recommended. 
Induction chemotherapy is administered to patients with borderline 
resectable or unresectable tumors, so it is a therapy of necessity, its goal 
being tumor "downsizing" and “downstaging” to resectability.

Assessment of Treatment Response

According to the scientific surveillance protocol, CRLM patients 
should be assessed at the time of admission (study entry) and every 3 
months for the first 2 years , then every 6 months for the next 3 years - 
based on clinical examination, chest Xray +/- chest CT, abdominal CT/
MRI, ACE. Colonoscopy should be done every 2 years or when suspecting 
(clinically or by imaging ) a primary tumor recurrence. We considered as 
patients "lost from follow-up" those who did not come back as scheduled 
for their surgical / oncological reassessment, without being able to confirm 
the death of the patient, or those who waived the treatment proposed by 
the Oncology Commission. The rationale behind performing evaluations 
every 3 months is that this period corresponds roughly to 3 cycles of 
chemotherapy (the average number of chemotherapy cycles for CRLM, 
after which any imaging changes can be noticed) .

The imaging evaluation of therapeutic response was based on 
the abdominal CT, interpreted using RECIST criteria. For all the 
investigations, baseline evaluation and follow-up, we used the same 
imaging protocol with the following scanning parameters:

- Native scan (pre-contrast scan) biphasic approach after 
intravenous contrast injection (arterial and portal phase) using bolus 
triggering for CT Siemens 16 slice or test injection for CT Philips 
Brilliance 6 slice;

- Effective section width (ESW) was less than or equal to 5 mm, and 
remained constant at all assessments (baseline and follow-up);

- Continuous sections of 3/3 mm, 4/4 mm or 5/5mm;

- Intravenous contrast: iodine concentration 370 mg/ml, amount 
1.2 ml/kg, flow rate 3-4 ml/s; 

- oral contrast prior to examination 500 ml over 30 minutes 
before the examination (only for liver examination), 1000-1500 ml 
over 60 minutes before the examination (only for abdominal-pelvic 
examination); 

- Rectal contrast - between 500 - 1000 - 2000 ml if the examination 
of the rectum and colon was also intended;

- Scanned volume includes the lungs apices to the pubis symphysis 
or above the diaphragm to the pubis symphysis. The used RECIST 
criteria are shown in Table 4 [15].

Statistical Interpretation 

The data for the study was collected from the IRO Iasi electronic 
system, the patient surgery protocols and the medical records in 
the IRO Iasi archives. The database was processed in MS Excel, and 
statistical analysis was performed using RStudio software. Student 
t test, Pearson-χ2, Fisher exact test, and ANOVA tests were used. 
Significance threshold was p < 0.05.

For this study we defined three notions:

1. Conversion to resectability rate (CRR)

CRR =

2. Absolute disease progression time interval (ADPT) 

Chemotherapy regimens Posology

Capecitabine +/- bevacizumab or  cetuximab

- capecitabine 850-1250 mg/m2 po twice daily, days 1-14
Repeat every 3 weeks
  - bevacizumab 7.5 mg/kg  iv, day 1
  - cetuximab 500 mg/m2 iv, over 2 hours, day 1
(KRAS/NRAS WT gene only)

FOLFOX +/- bevacizumab or  cetuximab 

- oxaliplatin 85 mg/m2 iv, over 2 hours, day 1
- leucovorin 400 mg/m2 iv, over 2 hours, day 1
- 5-FU 400 mg/m2 iv bolus day 1, then 1200 mg/m2 /day×2days iv continuous infusion
Repeat every 2 weeks
  - bevacizumab 5 mg/kg iv, 1 day, every 2 weeks
  - cetuximab 500 mg/m2 iv, over 2 hours, day 1, every 2 weeks (KRAS/NRAS WT gene only)

CapeOX +/- bevacizumab or  cetuximab

- oxaliplatin 130 mg/m2 iv, over 2 hours, day 1
- capecitabine 850-1000 mg/m2 twice daily po for 14 days
Repeat every 3 weeks
    - bevacizumab 7.5 mg/m2 iv, 1 day, every 2 weeks
    - cetuximab 500 mg/m2 iv, over 2 hours, day 1, every 2 weeks (KRAS/NRAS WT gene only)

FOLFIRI +/- bevacizumab or  cetuximab

- irinotecan 180 mg/m2 iv, over 30-90 minutes , day 1
- leucovorin 400 mg/m2 iv, infusion to match duration of irinotecan, day 1
- 5-FU 400 mg/m2 iv bolus day then 1200 mg/m2 /day×2days iv continuous infusion
Repeat every 2 weeks
 - bevacizumab 5 mg/m2 iv, 1 day, every 2 weeks
 - cetuximab 500 mg/m2 iv, over 2 hours, day 1, every 2 weeks (KRAS/NRAS WT gene only)

IROX
- oxaliplatin 85 mg/m2 iv, over 2 hours, followed by
- irinotecan 200 mg/m2 iv, over 30-90 minutes , day 1
Repeat every 3 weeks

FUFOL (5-FU/LV)
- leucovorin 500 mg/m2 iv, over 2 hours, weekly, 6 weeks
- 5-florouracil (5-FU) 500 mg/m2  iv, bolus 1 hour after start of leucovorin, weekly, 6 weeks
Repeat every 8 weeks

*NCCN Guidelines.

Table III: Protocol of chemotherapy for metastatic colorectal cancer*.
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ADPT = [from study enrollment, to the date when the patient 
became unresectable]

3. Absolute disease progression rate (ADPR)

ADPR = 

The aim of this study was to evaluate CRR, ADPT, and ADPR. Also, 
this study is trying to demonstrate the need for a surveillance protocol 
of patients with CRLM.

Results 
Between June 1, 2012 and December 31, 2013, there were 106 

patients admitted at the First Surgical Oncology Unit of IRO Iasi with 
CRLH diagnosis, which met the inclusion criteria into the study. These 
patients were divided into 4 groups according to the criteria shown in 
Table 1, each group representing a class of liver metastases resectability. 

The general characteristics of patients (age, sex), comorbidities 
(interpreted by ASA score and Charlson Comorbidity Index Risk) 
and staging of the primary tumor based on the analysis of morpho-
pathology report are shown in Table 5.

The average age of the statistical community was 63.17 years (range 
37-90). The distribution of the patients along the 4 groups was relatively 
homogeneous with regard to their age; the ANOVA test does not reveal 
any significant difference in this regard (F=0.624, p=0.60). 

Of all the patients included in the study, 63.21% (n=67) were 
men and 36.79% (n=39) women. The Fisher test does not indicate a 
significant dependence between the group type and the gender of the 
patients (p=0.3915).

Not all patients had associated diseases; 11 patients did not present 
any comorbidity. Analysis of associated disorders revealed a large 
number of cardiovascular diseases (n=108) followed at a distance by 
digestive diseases (n=43). The identified oncologic diseases included: 
synchronous cancer (colon) in 2 patients, metachronous cancers 
(breast, colon, ovarian, mesenteric) in 4 patient, and local tumor 
recurrences in 5 patients.

There was a very strong association between the study groups 
and life expectancy expressed as Charlson Comorbidity Index 
(p=0.0002639). A strong dependence was found between resectability 
classes and anesthetic risk expressed as ASA Score (p=0.01062).

Analysis of morpho-pathology reports for the primary tumors 
revealed only one T1case in group II, the remaining cases presenting 
a high degree of local invasion and being relatively evenly distributed: 
49 patients (46.23%) with tumors exceeding the muscularis propria 
(T3) and 56 patients (52.83%) with tumors exceeding the visceral 
peritoneum and / or invading the neighboring organs (T4a, b). In 
almost half of the patients (n=45, 42.45%), metastases were found 
in less than 3 lymph nodes (N1). The dominant tumor grade was G2 

(moderately differentiated) being observed in 41 patients (38.68%). 
These are summarized in Table 5.

Carcinoembryonic antigen (CEA) is a marker of first choice for 
colorectal cancer and was collected from all study patients before 
treatment. CA 19-9 is a marker of first choice for pancreatic cancer, but 
may be high in colorectal cancer and was also collected from all study 
patients before treatment. The levels   of the two tumor markers in the 
four study groups are shown in Table 6.

Chest X-rays were routinely performed for all patients, both for 
detection of pulmonary metastases and for the preoperative evaluation 
of the patient, even though not included in RECIST. Thus 14 patients 
(13.2%) with lung metastases were identified; in 2 cases, presenting 
a probable resectability of lung metastases, the performed chest CT 
infirmed the resectability of lesions.

Abdominal CT showed that LMs were most frequently multiple 
and bilobar (n=26), followed by those located in segment VIII (n=16), 
as seen in Table 7. Fisher's exact test indicates statistically significant 
differences between the number of LMs in each segment and the 
4 study groups for liver sections IVa, IVb, V, VI, and VII. A total 
volumetric assessment of LMs and normal healthy liver parenchyma 
was not possible in every patient.

The therapeutic characteristics, response to treatment, 
and postoperative complications (according to Clavien-Dindo 
classification) for all 4 study groups are presented in Tables 7-11. 

Apparently difficult to analyze, Tables 7-11 must be interpreted 
from the initial surgical and oncological treatment to the 3 month 
treatment response, and, based on this response, follow on to the 
interpretation of the treatment performed. Therefore, in a column can 
be followed the treatment response during the last 3 months; according 
to this response the treatment for the next 3 months is established. 
Notes with explanations (a-s) are the same for all tables VII - XI and 
are found at the end of the table XI.

After dividing the patients into study groups it was found that only 
25.47% of patients (group I) were eligible for safe liver resection and 
48.11% (group IV) were not candidates for curative treatment. 

Data analysis for the entire statistical collectivity highlights the 
following aspects:

Surgical procedures with curative intent on primary tumor for 55 
patients, palliative surgery for 14 patients; five patients were inoperable 
and 32 patients had primary tumor resection in their history;

Complementary interventions were performed to 59 patients;

Associated interventions were performed to 24 patients;

Liver resections were performed in 34 patients (15 major + 19 
minor), accounting for 32.07% of all patients; of these, 7 patients (6.66%) 
with possible or susceptible resectability were converted to resectability 

Therapeutic response Size and number imaging criteria

Complete Response (CR)
- disappearance of all target lesions

- any pathological lymph nodes (whether target or non-target) must have reduction in short axis to <10 mm.

Partial Response (PR) - at least a 30% decrease in the sum of diameters of target lesions, taking as reference the baseline sum diameters.

Progressive Disease (PD)

- at least a 20% increase in the sum of diameters of target lesions, taking as reference the smallest sum on study (this includes the 
baseline sum if that is the smallest on study); in addition tothe relative increase of 20%, the sum must also demonstrate an absolute 
increase of at least 5 mm

- the appearance of one or more new lesions

Stable Disease (SD) - neither sufficient shrinkage to qualify for PR nor sufficient increase to qualify for PD, taking as reference the smallest sum diameters while 
on study

*RECIST Working Group guideline (version 1.1)

Table IV: RECIST criteria*.
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Variables
Lot I Lot II Lot III Lot IV Total

p-valuen=27 n=13 n=15 n=51 n=106
 (25.47%) (12.26%) (14.15%) (48.11%)  

Age (mean) 60.96 63.69 66.06 63.37 63.17 (ANOVA) 0.6
Gender

 Male
19 10 10 28 67

(Fisher) 0.3915
70.37% 76.92% 66.66% 54.90% 63.21%

 Female
8 3 5 23 39

29.62% 23.07% 33.33% 45.09% 36.79%
ASA Score

I
8 1 6 10 26

(Fisher) 0.01062

29.62% 7.69% 40.00% 19.60% 24.52%

I
16 10 7 19 54

59.25% 76.92% 46.66% 37.25% 50.95%

III +
3 2 2 22 26

11.11% 15.38% 13.33% 43.14% 24.52%
Charlson Comorbidity Index

6
4 1 6 11 22

(Fisher) 0.0002

14.81% 7.69% 40.00% 21.56% 20.75%

7
18 3 1 28 50

66.66% 23.07% 6.66% 54.90% 47.17%

8 +
5 9 8 12 34

18.52% 69.23% 53.33% 23.53% 32.07%
pTNM-stage 

T1 0
1

0 0
1

(Fisher) 0.0031

7.69% 0.94%
T2 0 0 0 0 0

T3
16 8 10 15 49

59.25% 61.53% 66.66% 29.41% 46.23%

T4a,b
11 4 5 36 56

40.74% 30.76% 33.33% 70.59% 52.83%

N0
6

0 0
11 17

(Fisher) 0.2473

22.22% 21.57% 16.03%

N1
11 6 7 21 45

40.74% 46.15% 46.66% 41.17% 42.45%

N2
10 7 8 19 44

37.03% 53.84% 53.33% 37.25% 41.51%
G-grading

G1
9

0
2 4 15

(Fisher) <0.0001

33.33% 13.33% 7.84% 14.15%

G2
9 8 3 21 41

33.33% 61.54% 20.00% 41.17% 38.68%

G3
7 5 7 20 39

25.93% 38.46% 46.66% 39.22% 36.79%

G4
2

0 0
6 8

7.40% 11.76% 7.55%

Gx 0 0
3

0
3

20.00% 2.83%

Table V:  Patients and tumor characteristics.

Variables  Group I Group II Group III Group  IV p-value (ANOVA)

ACE

minimum 1.28 1.05 1.86 2.1

0.471
maximum 958 1487 2220 6331

mean value 66.95 208.66 376.01 422.45

standard deviation 211.47 487.79 706.57 1154.09

CA 19-9

minimum 0.6 2.78 6.61 0.85

0.117
maximum 325.9 273.3 95.82 2695

mean value 49.87 63.7 41.25 310.8

standard deviation 76.6 91.95 31.27 611.96

Table VI:  Levels of ACE and CA 19-9 markers.
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 Group I Group II Group III Group IV Total p-value (Fisher)
Number of LMs

LMs limited to 1 segment
    I 0 0 0 3 3 0.8213
    II 1 3 1 3 8 0.1753
    III 0 2 1 2 5 0.0973

    IVa 2 6 2 0 10 <0.0001
    IVb 3 4 1 0 8 0.0013
    V 6 4 3 0 13 0.0002
    VI 7 4 3 0 14 0.0001
    VII 6 3 3 0 12 0.0004
    VIII 6 4 3 3 16 0.0295

LMs limited to 2 segments 0 0 1 6 7 0.2399
LMs limited to 3 segments 0 0 1 5 6 0.2998

 Multiple, bilobar LMs 0 0 4 22 26 <0.0001
Size of LMs 

    minimum 6 mm 7 mm 5 mm 5 mm 5 mm n.a.
    maximum 38 mm 38 mm 95 mm 78 mm 95 mm n.a.

Table VII: Main CT characteristics of hepatic metastases.

Variables Baseline evaluation At 3 months At 6 months At  9 months

Surgical Treatment

Primary tumor     

  curative intent resectiona (simultaneous + 
staged) 12+7 (70.37%) n.a. n.a. n.a.

       palliative interventionsb 0 (0.0%) n.a. n.a. n.a.

       previous resectionc 8 (29.62%) n.a. n.a. n.a.

Liver metastases     

       minor resectiond 13 (48.14%) 3 (11.11%) 3 (11.11%) 0 (0.0%)

       major resectione 7 (25.92%) 0 (0.0%)  1 (3.70%) 0 (0.0%)

       positive resection margins 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)

Complementary interventionsf 11 (40.74%) 2 (7.40%) 2 (7.40%) 2 (7.40%)

Associated interventionsg 10 (37.03%) 0 (0.0%) 4 (14.80%) 0 (0.0%)

Unoperated patientsh 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)

Oncological Treatment

       neoadjuvant chemotherapyi 7 (25.92%) 4 (14.80%) 0 (0.0%) 0 (0.0%)

       adjuvant chemotherapyj 20 (74.06%) 23 (85.18%) 27 (100%) 27 (100%)

       induction chemotherapyk 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)

       palliative chemotherapy 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)

       molecular therapyl 2 (7.40%) 11 (40.74%) 12 (44.44%) 12 (44.44%)

Treatment Response

RECISTm

       partial responsen n.a. 2 (7.40%) 4 (14.80%) 0 (0.0%)

       complete reponseo n.a. 0 (0.0%) 0 (0.0%) 0 (0.0%)

       stable disease n.a. 25 (92.59%) 23 (85.18%) 27 (100%)

       progressive disease n.a. 0 (0.0%) 0 (0.0%) 0 (0.0%)

Site of tumor progression

        primary tumorp n.a. 0 (0.0%) 0 (0.0%) 0 (0.0%)

        Liverr n.a. 0 (0.0%) 0 (0.0%)  0 (0.0%)

        Extrahepatics n.a. 0 (0.0%) 0 (0.0%) 0 (0.0%)

        mixed n.a. 0 (0.0%) 0 (0.0%) 0 (0.0%)

Non-surgical mortality 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)

Postoperative Surgical Complications (Clavien–Dindo Classification)

    Grade I 13 (48.14%) 0 (0.0%) 1 (3.70%) 0 (0.0%)

    Grade II 8 (29.62%) 2 (7.40%) 1 (3.70%) 0 (0.0%)

    Grade III 2 (7.40%) 0 (0.0%) 1 (3.70%) 0 (0.0%)

    Grade IV 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)

   Grade V(postoperative mortality) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)

Table VIII: Treatment, therapeutic response and postoperative surgical complications in group I 27 patients (19 synchronous LMs + 8 metachronous LMs.
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Variables Baseline evaluation At 3 months At 6 months At  9 months
Surgical Treatment
Primary tumor
       curative intent resectiona 11 (84.61%) n.a. n.a. n.a.
       palliative interventionsb 0 (0.0%) n.a. n.a. n.a.
       previous resectionc 2 (15.38%) n.a. n.a. n.a.
Liver metastases
       minor resectiond 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)
       major resectione 0 (0.0%) 0 (0.0%) 3 (23.07%) 0 (0.0%)
       positive resection margins n.a. n.a. 0 (0.0%) n.a.
Complementary interventionsf 8 (61.53%) 0 (0.0%) 1 (7.69%) 2 (15.38%)
Associated interventionsg 2 (15.38%) 0 (0.0%) 0 (0.0%) 0 (0.0%)
Unoperated patientsh 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)
Oncological Treatment
       neoadjuvant chemotherapyi 11 (84.61%) 6 (46.15%) 0 (0.0%) 0 (0.0%)
       adjuvant chemotherapyj 0 (0.0%) 0 (0.0%) 3 (23.07%) 3 (23.07%)
       induction chemotherapyk 2 (15.38%) 6 (46.15%) 3 (23.07%) 0 (0.0%)
       palliative chemotherapy 0 (0.0%) 1 (7.69%) 7 (53.84%) 10 (76.92%)
       molecular therapyl 3 (23.07%) 3 (23.07%) 3 (23.07%) 3 (23.07%)
Treatment Response
RECISTm

       partial responsen n.a. 0 (0.0%) 2 (15.38%) 0 (0.0%)
       complete reponseo n.a. 0 (0.0%) 0 (0.0%) 0 (0.0%)
       stable disease n.a. 6 (46.15%) 3 (23.07%) 5 (38.46%)
       progressive disease n.a. 7 (53.84%) 8 (61.53%) 8 (61.53%)
Site of tumor progression
        primary tumorp n.a. 0 (0.0%) 1 (7.69%) 1 (7.69%)
        Liverr n.a. 6 (46.15%) 6 (46.15%) 5 (38.46%)
        Extrahepatics n.a. 1 (7.69%) 1 (7.69%) 1 (7.69%)
        Mixed n.a. 0 (0.0%) 0 (0.0%) 1 (7.69%)
Non-surgical mortality 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)
Postoperative Surgical Complications (Clavien – Dindo classification)
    Grade I 4 (30.76%) 0 (0.0%) 2 (15.38%) 0 (0.0%)

Table IX: Treatment, therapeutic response and postoperative surgical complications in group II 13 patients (11 synchronous LMs + 2 metachronous LMs).

Variables Baseline evaluation At 3 months At 6 months At  9 months
Surgical Treatment
Primary Tumor
       curative intent resectiona 13 (86.66%) n.a. n.a. n.a.
       palliative interventionsb 0 (0.0%) n.a. n.a. n.a.
       previous resectionc 2 (13.33%) n.a. n.a. n.a.
Liver Metastases
       minor resectiond 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)
       major resectione 0 (0.0%) 0 (0.0%) 0 (0.0%) 4 (26.66%)
       positive resection margins n.a. n.a. n.a. 0 (0.0%)
Complementary interventionsf 12 (80%) 5 (33.33%) 0 (0.0%) 4 (26.66%)
Associated interventionsg 2(13.33%) 0 (0.0%) 0 (0.0%) 1 (6.66%)
Unoperated patientsh 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)
Oncological Treatment
       neoadjuvant chemotherapyi 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)
       adjuvant chemotherapyj 0 (0.0%) 0 (0.0%) 0 (0.0%) 4 (26.66%)
       induction chemotherapyk 14 (93.33%) 10 (66.66%) 7 (46.66%) 2 (13.33%)
       palliative chemotherapy 0 (0.0%) 4 (26.66%) 7 (46.66%) 8 (53.33%)
       molecular therapyl 4 (26.66%) 5 (33.33%) 5 (33.33%) 5 (33.33%)
Treatment Response
RECISTm

       partial responsen n.a. 1 (6.66%) 1 (6.66%) 0 (0.0%)
       complete reponseo n.a. 0 (0.0%) 0 (0.0%) 0 (0.0%)
       stable disease n.a. 9 (60%) 6 (40%) 6 (40%)
       progressive disease n.a. 4 (26.66%) 7 (46.66%) 8 (53.33%)

Table X: Treatment, therapeutic response and postoperative surgical complications in group III 15 patients (13 synchronous LMs + 2 metachronous LMs).
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Site of tumor progression
        primary tumorp n.a. 1 (6.66%) 1 (6.66%) 1 (6.66%)
        Liverr n.a. 1 (6.66%) 3 (20%) 4 (26.66%)
        Extrahepatics n.a. 2 (13.33%) 1 (6.66%) 1 (6.66%)
        Mixed n.a. 0 (0.0%) 2 (13.33%) 2 (13.33%)
Non-surgical mortality 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)
Postoperative Surgical Complications (Clavien – Dindo classification)
    Grade I 4 (26.66%) 0 (0.0%) 0 (0.0%) 2 (13.33%)
    Grade II 4 (26.66%) 0 (0.0%) 0 (0.0%) 0 (0.0%)
    Grade III 2 (13.33%) 0 (0.0%) 0 (0.0%) 2 (13.33%)
    Grade IV 2 (13.33%) 0 (0.0%) 0 (0.0%) 1 (6.66%)
    Grade V(postoperative mortality) 1 (6.66%) 0 (0.0%) 0 (0.0%) 0 (0.0%)

without positive resection margins on morpho-pathological evaluation; 
only 4 of the 7 patients received molecular therapy;

There was no complete response at 9 months;

A partial response to treatment was obtained in 8 patients (7.55%), 
only 2 of them (1.88%) in groups II and III; no partial or complete 
response was obtained in any group IV patients;

Signs of progressive disease were found in 45 patients (42.45%), 
none in group I;

There were 12 recorded deaths (11.32%) out of which 9 were non-
surgery related (8.49%) and 3 (2.83%) post-surgery; the latter resulted 
from septic complications after primary tumor approach (colostomy 
necrosis, anastomotic fistula, pelvic abscess); there has been no 
recorded death following the liver resections.

Although the patients characteristics, as well as the primary 
tumor’s and LMs’ characteristics were analyzed in all 4 study groups, 
relevant to this study were only groups II (possible resectability) and 
III (susceptible resectability), whose therapeutic and post-therapeutic 
characteristics are shown in Tables 9 and 10. 

While combining the results for groups II and III, the resulting 
rate of conversion to resectability (CRR) is 7/28 patients (25%) after 
9 months. The absolute disease progression time interval (ADPT) is 
3 months for 11 patients, 6 months for 4 patients and 9 months for 
1 patient. The absolute disease progression rate (ADPR) is the 5/28 
patients (17.85%) at 3 months, of 14/28 patients (50%) at 6 months and 
18/28 patients (64.28%) at 9 months. 

Discussions
The identification of a scientific protocol based on standard 

diagnosis and treatment criteria and particularly the standard treatment 
response assessment criteria is the goal for any multidisciplinary team 
involved in the treatment and management of patients with CRLM.

Two decades ago, patients with unresectable liver metastases were 
treated with systemic chemotherapy, no other therapeutic options being 
considered even when there was a good response to chemotherapy. 
Currently, the periodic reassessment of patients receiving adjuvant 
treatment and the extended indications for liver resection lead to improved 
outcomes in terms of survival [5]. Hence it can be concluded that all goals 
of therapeutic strategies converge on increasing the proportion of patients 
that may benefit from hepatic resection. The use of "adjuvant" techniques 
can determine an increase in the rate of conversion to resectability of liver 
metastases by liver morphological changes reflected by:

Decrease in volume of liver metastases 

Increase in volume of healthy liver parenchyma 

A consensus conference in 2006 defined three criteria to be 
observed in a liver resection, regardless of its magnitude [16]: 

- Complete R0 resection with a safety margin ≥ 1 cm (gold 
standard), but a safety margin <1 cm is not a contraindication for 
resection; 

- Preservation of at least 2 adjacent segments with an adequate 
vascular inflow and outflow (portal and arterial blood supply, venous 
drainage) and biliary drainage; 

- Adequate volume of the remaining liver (more than 20% for a 
healthy liver).

In this study, the criteria for assigning patients to a study group 
overlap some liver resectability classes. These criteria are based 
exclusively on imaging results without taking into account the 
comorbidities and surgical risk.

The statistically significant differences between the study groups 
on one hand and associated conditions (Charlson Comorbidity Index, 
p=0.0002) and anesthetic risk (ASA score) on the other hand, show 
that the group distribution of patients is directly correlated with life 
expectancy.

Statistical interpretation (Fisher test) of the data obtained after the 
analysis of the pathology results for the primary tumor, as an important 
prognostic factor, indicates significant study group variations in terms 
of the degree of primary tumor local invasion T (p=0.0031). Thus it 
can be stated that patients with primary tumors exceeding the visceral 
peritoneum and or invading neighboring organs (T4a,b) have or will 
develop forms of local or distant recurrences (hepatic and extrahepatic) 
generally categorized as unresectable. Statistically significant 
results (p<0.0001) were also obtained for the G-degree of tumor 
differentiation. Based on these data it can be stated that the degree of 
tumor differentiation has an influence on the development of local or 
distant recurrence (hepatic and extrahepatic); poorly differentiated, 
aggressive tumors, will develop hepatic or extrahepatic metastases 
sooner, categorized as unresectable. In contrast, no significant 
variations were found in the number of invaded lymph nodes, N, 
(p=0.2473), so this study could not demonstrate a correlation between 
the number of lymph nodes invaded and the resectability class of liver 
metastases.

The analysis and interpretation of the results, obtained by statistical 
processing of the data related to tumor marker levels (CEA and CA19-
9), showed no statistically significant differences between the study 
groups. Although visually the data indicate an increasing trend of 
CEA levels   in relation to the study groups, the ANOVA test showed 
statistically insignificant study group differences (F=0.851, p=0.471), 
accounted for by the high variance in CEA levels within the study 
groups. For the CA19-9 marker, the ANOVA test also indicates, at a 
significance level of 0.05, that the differences between study groups are 
not statistically significant (F=2.037, p=0.117). This may be due to the 
high variation of tumor markers in small study groups. CA19-9 marker 
had an unexpected "behavior". Thus in group III its levels were   lower 
than in group II. This marker being a derivative of the Lewis blood group 
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n.a. - not applicable
a - right or left colectomies, total colectomies, anterior rectal resections, abdomino-perineal rectum excisions, 
Hartmann operations
b - digestive bypass, colostomy
c - for patients with metachronous LMs
d - segmentectomies (≤ 3 liver segments), metastasectomies, "wedge resection" 
e - liver resection > 3 liver segments 
f - locoregional lymphadenectomy (usually associated with major resections), excision of lymph node 
recurrences, termoablation, portal vein ligature, port-a-cath insertion into hepatic artery, peritoneal biopsy (classic 
/ laparoscopic approach) liver biopsy (classic / laparoscopic approach); here were also included the interventional 
radiology techniques (portal vein embolization and hepatic artery chemoembolization)
g - hysterectomy, Hartmann's reversal, enterectomy, appendectomy, cholecystectomy, inguinal hernia surgical 
repair, surgical repair of incisional hernia
h - for patients unoperated after enrollment in the research
i - performed in patients with resectable LMs, after resection of primary tumor, pending liver sequence
j - systemic and / or locoregional administration in all patients who underwent liver resection
k - administered in patients with probable or likely resectable LMs, pending surgical sequence 
l - targeted monoclonal antibodies (cetuximab, bevacizumab)
m - Response Evaluation Criteria in Solid Tumors
n - at least a 30% decrease in the sum of diameters of target lesions 
o – disappearance of all target lesion
p – recurrence or tumor continues to progress
r – number and size assessment
s - lung, peritoneal, retroperitoneal, ovarian, bone

Variables Baseline evaluation At 3 months At 6 months At  9 months
SURGICAL TREATMENT
Primary tumor
       curative intent resectiona 12 (23.52%) n.a. n.a. n.a.
       palliative interventionsb 14 (27.45%) n.a. n.a. n.a.
       previous resectionc 20 (39.21%) n.a. n.a. n.a.
Liver metastases     
       minor resectiond 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)
       major resectione 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)
       positive resection margins n.a. n.a. n.a. n.a.
Complementary interventionsf 9 (17.64%) 0 (0.0%) 0 (0.0%) 0 (0.0%)
Associated interventionsg 11 (21.56%) 0 (0.0%) 0 (0.0%) 0 (0.0%)
Unoperated patientsh 5 (9.80%) 5 (9.80%) 5 (9.80%) 5 (9.80%)
ONCOLOGICAL TREATMENT
       neoadjuvant chemotherapyi 0(0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)
       adjuvant chemotherapyj 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)
       induction chemotherapyk 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)
       palliative chemotherapy 49 (96.07%) 49 (96.07%) 48 (94.11%) 41 (80.39%)
       molecular therapyl 16 (31.37%) 16 (31.37%) 15 (29.41%) 12 (23.52%)
TREATMENT RESPONSE
RECISTm

       partial responsen n.a. 0 (0.0%) 0 (0.0%) 0 (0.0%)
       complete reponseo n.a. 0 (0.0%) 0 (0.0%) 0 (0.0%)
       stable disease n.a. 22 (43.13%) 21 (41.17%) 10 (19.60%)
       progressive disease n.a. 27 (52.94%) 27 (52.94%) 31 (69.78%)
Site of tumor progression     
        primary tumorp n.a. 2 (3.92%) 2 (3.92%) 1 (1.96%)
        Liverr n.a. 3 (5.88%) 2 (3.92%) 4 (7.84%)
        Extrahepatics n.a. 16 (31.37%) 15 (29.41%) 17 (33.33%)
        Mixed n.a. 6 (11.76%) 8 (15.68%) 9 (17.64%)
Non-surgical mortality 0 (0.0%) 0(0.0%) 1 (1.96%) 7 (13.72%)
POSTOPERATIVE SURGICAL COMPLICATIONS (Clavien – Dindo classification)
    Grade I 16 (31.37%) 0 (0.0%) 0 (0.0%) 0 (0.0%)
    Grade II 17 (33.33%) 0 (0.0%) 0 (0.0%) 0 (0.0%)
    Grade III 3 (5.88%) 0 (0.0%) 0 (0.0%) 0 (0.0%)
    Grade IV 2 (3.92%) 0 (0.0%) 0 (0.0%) 0 (0.0%)
 Grade V(postoperative mortality) 2 (3.92%) 0 (0.0%) 0 (0.0%) 0 (0.0%)

Table XI: Treatment, therapeutic response and postoperative surgical complications in group IV 51 patients (31 synchronous LMs + 20 metachronous LMs).
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Response criteria 
(target lesions) Complete Response (CR) Partial Response (PR) Progressive Disease (PD) Stable Disease (SD)

WHO1 - 100% decrease in cross-product - ≥ 50% decrease in cross-product - > 25% increase from maximum 
response

- < 50% decrease to ≤ 25% 
increase in cross-product

RECIST2
- disappearance of all target lesions

- any pathological lymph nodes 
reduction in short axis to <10 mm.

- ≥ 30% decrease in the sum of longest 
diameters (baseline sum diameters).

- > 20% increase in the sum of 
diameters (the smallest sum on study) + 

absolute increase of at least 5 mm
- the appearance of one or more new 

lesions

- neither sufficient 
shrinkage to qualify for PR 

or sufficient increase to 
qualify for PD

EASL/EORTC3 - 100% decrease in amount of 
enhancing tissue

- ≥ 50% decrease in amount of 
enhancing tissue

- > 25% increase in amount of 
enhancing tissue and / or new 

enhancement

- < 50% decrease in 
amount of enhancing tissue

mRECIST4 - disappearance of any intratumoral 
arterial enhancement

- ≥ 30% decrease of the baseline sum 
of the diameters of viable portions 
(enhancement on arterial phase)

- ≥ 20 % of  the smallest sum of the  
diameters of viable portions since the 

start of treatment (nadir)

- all other variations
- neither response or 

progression

PERCIST5 - no metabolic activity > 30% reduction in activity from 
baseline and decrease 0.8 SUL unit

>30% incrase in activity  / new lesion
- if doubt verify with another method 

(CT)

- does not meet the criteria 
for CR, PR, or PD

Choi6 - disappearance of all lesions
- no new lesions

- > 10%  decrease in size (sum of  
longest diameters) or  > 15% decrease 

in density (HU)

- > 10% increase in  size (sum of  
longest diameters) without reduction in 

density (HU)
- new lesions

- does not meet the criteria 
for CR, PR, or PD

SACT7

 
 
 
 

Favorable response Unfavorable response Indeterminate

no new lesion and any of the 
following:

1. Decrease in tumor sizea of ≥ 20%
2. Decrease in tumor sizea of ≥ 10% 

and ≥ half of the non-lung target 
lesions with ≥ 20 HU decreased 

mean attenuation
3. One or more non-lung target 
lesions with ≥ 40 HU decreased 

mean attenuation

any of the following:
1. Increase in tumor sizea of ≥ 20%

2. New metastases or new enhancement
- does not fit criteria for favorable or unfavorable reponse

MASS8

 
 
 

Favorable response Unfavorable response Indeterminate

no new lesion and any of the 
following:

1. Decrease in tumor sizea of ≥ 20%
2. One or more predominantly 
solid enhancing lesions with 

marked central necrosis or marked 
decreased attenuation (≥ 40 HU)

any of the following:
1. Increase in tumor sizea of  ≥ 20% in 

the absence of marked central necrosis or 
marked decreased attenuation

2. New metastases or new enhancement

- does not fit criteria for favorable or unfavorable reponse

Table XII: Main criteria for therapeutic response assessment.

1 - World Health Organization 
2 - Response Evaluation Criteria for Solid Tumors - Working Group (version 1.1)
3 - European Association for the Study of the Liver / European Organization for  Research and Treatment of Cancer 
4 - Modified Response Evaluation Criteria for Solid Tumors
5 - Positron Emission tomography Response Criteria in Solid Tumors (version 1.0)
6 - Choi Haesun et al.
7 - Size and Attenuation Computed Tomography
8 - Morphology, Attenuation, Size, and Structure

system, 5-8% of the people (Lewis negative phenotype) are unable to 
synthesize it; it might be possible that some patients in group III have a 
Lewis negative phenotype, thus explaining the unexpected "behavior". 
CA19-9 is less sensitive than CEA and does not offer additional useful 
information for the monitoring of colorectal cancer after curative 
resection compared to CEA, according to some studies [17,18]. Also, 
it has been demonstrated that there is a correlation between CEA level 
and the stage of disease, without influencing the therapeutic decision 
and in particular the indication of adjuvant therapy [19-22]. After a 
R0 resection of the primary tumor and/or liver metastases, CEA level 
returned to normal within 4-6 weeks. A persistently high level of this 
marker is indicative of local residual tumor or metastases.

Statistical analysis of the data on the number of LMs and liver 
segments where they were located revealed a significantly different 
correlation between the number of LMs in each involved liver segment 
and the number of cases in each study group. In other words, there is a 
dependency between the involved liver segments (number and location) 

and patient assignment to a study group (assessed resectability). 
Patients with liver metastases in segments IVa, IVb, V, VI, VII, some of 
them more easily surgically approachable, were in groups I, II and III. 
Most common LMs were multiple, bilobar (n=16), and in this case the 
patients were in group IV, as shown in Table 7.

Evaluated in several studies, the rate of conversion to resectability 
of CRLM ranges from 13%, 33% to 41% [23-25]. In our study CRR was 
25 %, a value that sits in between the data found in literature. This case 
highlights the lack of superiority of CRR to some studies that used a 
similar protocol surveillance, but their data were obtained for relatively 
small study groups. An interesting result is that all patients were finally 
redistributed as resectable and definitely unresectable after 9 months 
from the initial assessment. In fact, after 9 months of taking part in 
the study, all patients in groups II and III were categorised (Figures 
1 and 2). In these groups 1 death was recorded, 2 patients, although 
showing signs of stable disease, were classified as unresectable due to 
comorbidities and the high surgical risk for a major hepatectomy. 
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There were significant differences between the CRR even for patients 
under a rigorous surveillance protocol [23-25]. These differences may 
result from different appreciations of the indication for liver resection. 
The indication for liver resection is established by the surgical team, 
which should take into account two factors: 

- General health status of the patient (comorbidities and anesthetic risk);

- Therapeutic response evaluation.

Perhaps the most important step in the surgical oncology 
strategy for CRLM patients is the therapeutic response evaluation 
(at baseline and at well-established intervals) with reconsideration of 
liver resection. The most widely used criteria for treatment response 
assessment is RECIST (Response Evaluation Criteria In Solid Tumors). 
These are imaging criteria and consist of initial examination prior to 
treatment and dynamic (baseline and follow-up) evaluation of CT/MRI 
images (not by chest X-ray or abdominal ultrasound) and evaluates 
only the size and number of target lesions without considering the 
morphological changes of target lesions. PET-scan18FDG (fluoro-
deoxy-glucose positron emission tomography) can be used to confirm/
refute the appearance of one or more new lesions. RECIST criteria were 
created simplistic, arbitrary, for clinical trials studying the efficacy of 
chemotherapy in hepatocellular carcinoma being subsequently adopted 
in practice. RECIST criteria are not adapted to the mechanisms of 
action of angiogenesis inhibitors (anti-VEGF antibody, bevacizumab), 
molecular therapy used since 2004 in patients with metastatic CRC. 
Anti-angiogenic agents (anti-VEGF) do not destroy cancer cells and 
do not have a direct cytocidal effect, as conventional chemotherapeutic 
agents, but prevent the development of peritumoral vascular 
micronetwork thereby limiting tumor growth, having a cytostatic 
effect. The combination chemotherapy + anti-angiogenic agents appear 
to be an optimal anti-cancer treatment, but the classical evaluation 
criteria (CT/MRI) cannot capture changes in morphology. Therefore, 
these biological agents do not have a direct effect on tumor volume, and 
a simple CT / MRI scam may underestimate the response to treatment.

A short meta-analysis showed that there are numerous criteria 
to assess therapeutic response in oncological diseases, some of them 
adapted to current therapy and technology. Studies in which these 
criteria have proven their usefulness and contribution to survival 
or quality of life were designed for a specific neoplastic disease, but 
later applied to other neoplastic diseases. Most therapeutic response 
assessment criteria have been created to monitor the effectiveness of 
one anti-cancer agent in phase II and III studies. WHO (World Health 
Organization) criteria and RECIST (Response Evaluation Criteria 
in Solid Tumors) are mainly focused on the evaluation on anatomic 
tumor response and were initially used for hepatocellular carcinoma.

EASL / EORTC criteria (European Association for the Study of 
the Liver / European Organization for Research and Treatment of 
Cancer) assess tumor enhancement also in hepatocellular carcinoma. 
mRECIST (modified Response Evaluation Criteria for Solid tumors) 
criteria differ from RECIST as they measure tumor enhancement as 
a biomarker of tumor viability. PERCIST criteria (Positron Emission 
Tomography Response Criteria in Solid tumors) use a metabolic 
assessment of the tumor tissue rather than by recording of a decrease 
in anatomic size. Choi criteria described by Choi Haesun et al. for the 
assessment of therapeutic response in gastrointestinal stromal tumors 
(GIST) consider both target lesion size and its density expressed in 
Hounsfield units. Smith AD et al. have developed criteria for assessing 
the progression of liver metastases of renal origin called SACT 
(vfgtgrwhich were modified by the same team a year later into MASS 
(Morphology, Attenuation, Size, and Structure) [26-39]. Key features 
of therapeutic response assessment criteria are shown in Table 12.

In a study conducted by a multidisciplinary team under the 
direction of L. Rubbia-Brandt in 196 patients with CRLM the post-

   
Group II

Baseline                 
n=13 

Resected           
n=0 

Unresectable     
n=0 

At 3 months          
n=13 

Resected           
n=0 

Unresectable     
n=1 

At 6 months          
n=12 

Resected           
n=0+3  

Unresectable    
n=1+7 

At 9 months
n=2            

Resected           
n=0+3+0 

Unresectable
n=1+7+2 

Unclassified
n=0

Figure 1: The pacients redistribution after 9 months of baseline 
evaluation (group II).

   

Group III

1 death

Baseline             
n=15 

Resected            
n=0 

Unresectable     
n=0 

At 3 months          
n=14 

Resected          
n=0 

Unresectable     
n=4 

At 6 months          
n=10 

Resected           
n=0+0 

Unresectable
n=4+3 

At 9 months
n=7 

Resected           
n=0+0+4 

Unresectable
n=4+3+1 

Unclassified
n=2

(High surgical risk)

Figure 2: TThe pacients redistribution after 9 months of baseline 
evaluation (group III).
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terapeutic response was evaluated based on morphopathological 
analysis of resection specimen. A tumor regression score (TRG) was 
used and a correlation between this score and overall survival was 
found. This score identifies five levels of tumor regression and is based 
on the presence of residual tumor and extent of fibrosis. For CRLM, 
the occurrence of fibrosis is correlated with a favorable response to 
chemotherapy and not with the occurrence of areas of tumor necrosis [40].

A muldidisciplinary team from The University of Texas, MD 
Anderson Cancer Center, led by D. Ribero assessed the therapeutic 
response based on a morphopathological analysis of resection 
specimens. One hundred five patients with CRLM who received 
induction chemotherapy + bevacizumab (n=62) and oxaliplatin / 5-FU 
without bevacizumab (n=43) had been assessed. There was a significant 
decrease in the degree of tumor viability in the group treated with 
bevacizumab compared to the group treated solely chemotherapically 
(45.3% vs. 32.9%). Moreover, they found that the therapeutic 
response in patients treated with bevacizumab was significantly more 
pronounced in lesions ≤ 4 cm and was independent of the duration of 
chemotherapy [41,42].

Another multidisciplinary team from The University of Texas, MD 
Anderson Cancer Center, led by Yun Shin Chun, analyzed 234 liver 
metastases of colorectal cancer in 50 patients receiving chemotherapy 
and bevacizumab as first line therapy. The therapeutic response was 
interpreted with RECIST and based on the morphological features 
on DCE-CT (Dynamic Contrast Enhanced-CT): overall attenuation, 
tumor-liver interface, and peripheral rim of enhacement. A 
correlation between therapeutic response assessed by these criteria and 
morphopathological analysis was found. For the validation another 
group of 87 patients who underwent chemotherapy alone was used, 
finding a correlation between CT features of morphopathological 
response and overall survival, but not the same correlation as when 
RECIST was used [33].

These studies, by the used methods, suggest the superiority of 
morphopathological criteria in the assessment of therapeutic response. 
In addition to the size and number of assessed lesions, the imaging 
tests performed after therapy reveal structural changes of target lesion 
(deformation of tumor contour, areas of tumor necrosis, mucinous 
cell-free areas, areas of fibrosis) and peritumoral area (blood supply 
reduced and stopped with or without reduction in tumor size, areas 
of fibrosis). The use of such criteria would change the assignment 
of patients according to response to treatment and decision on 
resectability conversion with a direct impact on survival and improved 
quality of life. An area of peritumoral fibrosis of several millimeters 
could make the difference between a R0 and a R1 resection.

Conclusions 
Conversion to resectability rate (CRR) is 7/28 patients (25%) after 

9 months. 

The absolute disease progression time interval (ADPT) is 3 months 
for 11 patients, 6 months for 4 patients, and 9 months for 1 patient.

The absolute disease progression rate (ADPR) is the 5/28 patients 
(17.85%) at 3 months, of 14/28 patients (50%) at 6 months and 18/28 
patients (64.28%) at 9 months.

Rigorous surveillance of patients with CRLM according to a well-
established scientific protocol with their integration into classes of liver 
resectability and control at 3 months (after 3 cycles of chemotherapy) 
represent the first step in onco-surgical therapeutic strategy. An 
improved rate of conversion to resectability could be achieved through 
regular assessment of treatment response based on international 
criteria including besides the number and size of target lesions the 
post-therapeutic tumor morphological changes.

Response assessment according to RECIST criteria can not confirm 
the resectability of CRML; according to RECIST, signs of stable disease 
may be an indication for liver resection in patients with possibly or 
susceptible resectable metastases. 

Using response assessment criteria adapted to the new therapeutic 
and technological discoveries, will be felt in the way of communication 
one with another in the multidisciplinary team, and with the patient.
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