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Abstract 
Colorectal cancer remains an important cause of morbidity and mortality worldwide. We present the case of a 58-year-old male patient 
admitted in Timişoara Hepato-Biliary-Pancreatic Surgical Center, Romania, with transverse colon cancer and synchronous liver metastases, 
who underwent a major hepatectomy and a segmental colon resection performed in the same operative time. The patient had a postoperative 
outcome without major complications and with no signs of local or distant recurrence at 15 months postoperatively. Conclusions: The 
synchronous approach of both the primary tumor and liver metastases in colorectal cancer is a possible therapeutic method, even in the 
case of major hepatectomies. 
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 Introduction 

The current lifestyle and environmental conditions lead 
to an increased prevalence of certain diseases, especially 
metabolic, cardiovascular and neoplastic [1, 2], including 
colorectal cancer, which remains an important cause of 
morbidity and mortality worldwide [3–6]. 

Although surgical treatment has shown its superiority 
for both primary colorectal tumors and colorectal liver 
metastases, the optimal timing for surgical resection of 
synchronous metastases in colorectal cancer remains an 
intensely disputed and controversial topic in the literature 
[3–15]. 

Different therapeutic strategies for synchronous 
colorectal liver metastases have been imagined over time, 
referring to staged or single operative time surgical 
approach for colorectal tumors and resectable liver 
metastases, none of these methods proving to be the 
optimal choice in terms of postoperative mortality, long-
distance survival or disease-free interval [3, 5, 8, 11, 12, 
15]. 

However, considering that a high number of patients 
with staged treatment, regardless whether the primary 
approach was for primary tumors or liver metastases, fail 
to complete the therapeutic regimen for various reasons 
[14–16], approaching the primary tumor and the resectable 
liver metastases in the same operative time remains a 
worthy solution, with more and more followers in the 
literature. 

Aim 

The aim of this study is to demonstrate that synchronous 
resection of colorectal tumors and liver metastases is a 
possible approach, even for major liver resections for 
selected patients and may be a life saving solution. 

 Case presentation 

We present the case of CVG, a 68-year-old male patient, 
without known chronic diseases, admitted in Timişoara 
Hepato-Biliary-Pancreatic Surgical Center of Emergency 
City Hospital, Timişoara, Romania, in December 2, 2015 
(Medical Record No. 44835/2015), for diffuse abdominal 
pain, alternating constipation–diarrhea, asthenia, fatigue 
and weight loss (about 12 kg in five months). The clinical 
examination showed marked cachexia and a bulky tumor 
in the right upper abdominal quadrant that infiltrates the 
anterior abdominal wall. The contrast enhanced computed 
tomography (CT) scan showed multiple tumors with central 
necrosis, the largest having a size of 23/12.16/12.11 cm, 
with the appearance of liver metastases (Figure 1) and in 
the transverse colon, a iodophilic tumor of about 9.2 cm 
long, that causes irregular parietal thickening. Colonoscopy 
revealed diverticulosis of sigmoid and descending colon 
and a stenosing vegetative tumor near splenic flexure. 
Biological explorations showed a slight anemia (hemoglobin 
10.5 g/dL), increase of leukocyte count (L 20 000/μL) and 
platelet count (PLT 570 000/μL), elevated transaminases 
[aspartate aminotransferase (ASAT) 87 U/L] and increased 
creatine kinase-muscle/brain (CK-MB) level (155 U/L). 
Hepatitis B and C tests were negative and no other signi-
ficant changes of biological explorations were observed. 

Surgery was performed, treating both the primary 
tumor and the liver metastases in the same operative time. 
In the first operative time, a right hepatectomy with  
I and IVa subsegmentectomy (Figure 2) was performed, 
using Kelly clamp. The pedicle clamping was used for 
14 minutes, in a single round. In the second stage,  
a transverse colon resection was performed (Figure 3), 
followed by a side-to-side anastomosis. There were no 
incidents or accidents during surgery. 
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The resected specimens were placed in 10% neutral 
formalin solution and sent to the Laboratory of Pathology. 
After sampling, the biological material was included in 
paraffin, according to classical histopathology protocol. 
Microtome sections of 4–5 μm thickness were made and 
then stained with Hematoxylin–Eosin (HE) and Goldner–
Szekely (GS) trichrome. For the immunohistochemical 
(IHC) study, the sections of the tumors obtained at the 
microtome were placed on poly-L-lysine coated plates and 
followed a special IHC staining protocol. In our study, 
we used the following antibodies: anti-Ki67 (monoclonal 
mouse anti-human Ki67, clone MIB-1, 1/50 dilution, 
Dako) to evaluate the proliferative capacity of tumor cells; 
anti-p53 (monoclonal mouse anti-human p53 protein, 
clone DO-7, 1/100 dilution, Dako) to detect eventual 
impairment of the tumor protein p53 (TP53) gene; anti-
cluster of differentiation 34 (CD34) (monoclonal mouse 
anti-human CD34 Class II, clone QBEnd/10, 1/50 dilution, 
Dako) for highlighting tumor microvascularization; anti-
alpha-smooth muscle actin (α-SMA) (monoclonal mouse 
anti-human SMA, clone 1A4, 1/100 dilution, Dako) for 
highlighting possible stromal myofibroblasts. 

The microscopic examination revealed a moderately 
differentiated colon adenocarcinoma (G2) with irregular 
disposal of glandular structures having various shapes and 

sizes, some with abundant necrotic content in the lumen. 
The tumor epithelium showed multiple cellular and nuclear 
atypia (Figures 4 and 5). Tumoral stroma was generally 
reduced but large areas with desmoplastic appearance 
(Figure 6), alternating with areas of tumor necrosis and 
inflammatory infiltrate (Figure 7) were identified. 

The same tumoral aspect was identified in the liver, 
namely G2 adenocarcinoma (Figure 8). A moderate chronic 
inflammatory infiltrate, predominantly composed of 
lymphocytes was found both at the tumor and peritumoral 
level and even at a distance from the tumor (in the non-
invaded hepatic parenchyma) (Figure 9). 

IHC examination showed an intense reaction of tumor 
cells to anti-p53 and anti-Ki67 antibodies, demonstrating 
impaired TP53 gene and increased mitotic activity of 
tumor cells (Figures 10 and 11). There was also an intense 
IHC reaction to the anti-α-SMA antibody in the areas 
with desmoplastic stroma (Figure 12), which indicates 
the presence of myofibroblastic cells, responsible for the 
appearance and development of a tumor conjunctival 
matrix rich in fibrillar collagen. In the tumor stroma, the 
existence of a network of small blood vessels (arterioles, 
venules, capillaries) of various sizes, located predominantly 
in the immediate vicinity of the tumor glands (Figure 13), 
was highlighted. 

 

 
Figure 1 – Preoperative CT section of the 

abdomen showing the splenic flexure 
colon tumor and liver metastases that 

exceeds the right lobe of the liver. 

Figure 2 – Intraoperative appearance 
of the liver after performing right 

hepatectomy and I and IVa 
subsegmentectomy. 

Figure 3 – Intraoperative appearance of 
bulky colic tumor after mobilization  
of the transverse colon and splenic 

flexure. 

 

Figure 4 – Moderately differentiated tubular tumor 
glands with abundant necrotic content in the lumen. HE 
staining, ×100. 

Figure 5 – Tumoral glands with multiple cellular and 
nuclear atypias. HE staining, ×200. 
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Figure 6 – Desmoplastic appearance of the tumoral 
stroma. GS trichrome staining, ×200. 

Figure 7 – Necrotic tumoral zone with abundant 
inflammatory infiltrate. GS trichrome staining, ×100. 

 

Figure 8 – Hepatic metastases from a moderately 
differentiated colon adenocarcinoma. The metastatic 
tumor still sketches glands with tubular pattern. HE 
staining, ×100. 

Figure 9 – Moderate chronic inflammatory infiltrate 
predominantly composed of lymphocytes arranged 
between the hepatic parenchyma and in the sinusoidal 
capillaries. HE staining, ×200. 

 

Figure 10 – Intense immunohistochemical reaction  
of tumor cell nuclei to anti-Ki67 antibody. Anti-Ki67 
antibody immunostaining, ×200. 

Figure 11 – Tumor cells with strongly positive reaction 
to anti-p53 antibody. Anti-p53 antibody immunostaining, 
×100. 
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Figure 12 – Tumor area with desmoplasticstroma with 
numerous highly positive myofibroblasts on anti-α-SMA 
antibody. Anti-α-SMA antibody immunostaining, ×200. 
α-SMA: Alpha-smooth muscle actin. 

Figure 13 – Well-developed microvessel network in tumor 
stroma. Anti-CD34 antibody immunostaining, ×100. 
CD34: Cluster of differentiation 34. 

 

The histopathological examination certified an R0 
resection with free resection margins and revealed a 
tubular colonic adenocarcinoma G2, pT3NxM1. No lymph 
nodes were identified in examined specimens. 

The patient had a postoperative outcome without major 
complications, marked by a transient increase in serum 
transaminase levels [alanine aminotransferase (ALAT)/ 
ASAT 498/1091 U/L] and serum creatinine (1.7 mg/dL) 

immediately post-operative, with normalization of the 
values until discharge, in the 16th postoperative day. 

Subsequently, the patient followed chemotherapy and 
periodic imaging controls, without developing any sign 
of local or distant recurrence, as shown by the positron 
emission tomography (PET)–CT scan performed 15 months 
postoperatively (Figures 14 and 15). 
 

 

 
Figure 14 – PET-CT scan at 15 months 
postoperatively. The patient status was 
evaluated as free of local or distant 
disease since no hypermetabolic sites 
were identified. 

Figure 15 – CT scan of the liver (A) and colon (B) at 15 months post-
operatively showing hypertrophy of the hepatic remnant and the absence of 
local recurrence. 

 
 Discussions 

Although both surgical techniques and adjuvant or 
neo-adjuvant, local or systemic therapies have undergone 
significant development in recent years [6, 8], metastatic 
colorectal cancer remains a major health problem with 
high morality worldwide. 

Due to the fact that in approximately 15–25% of 
patients with colorectal cancer, liver metastases have 
been present since diagnosis in most studies [3–9, 12–15], 
several surgical procedures have been imagined over time, 
the only potentially curative, designed to remove both the 
primary tumor and liver metastases and improve long-
term survival. 

The classical approach, as it is called in the literature, 
involves resection of the primary tumor, followed by 

chemo/radiotherapy, while hepatic resection is performed 
three to six months after resection of primary tumor [6–
8, 14]. This approach avoids a hepatic resection in patients 
that would not benefit from it due the aggressiveness of 
the tumor [12], a fact highlighted by the survival of less 
than six months in those with early recurrences [16], as 
well as a complication due to the evolution of the primary 
tumor, which may occurs in up to 20% of cases [12]. The 
main impediment to this approach is the possibility of 
progression of liver disease, only 30% of patients achieving 
liver resection [6, 16]. It should also be mentioned that 
performing chemotherapy after primary tumor resection 
could affect healthy liver parenchyma, thus predisposing 
the patients to additional complications, especially in the 
case of major hepatectomies, carried out in a second 
operative time. 
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Along with improving liver resection techniques and 
anesthetic and intensive care management, the synchronous 
approach, in the same operative time, of both the primary 
tumor and hepatic metastases, is a method that gains more 
and more followers [7], which allows this intervention 
to be performed with similar and even better immediate 
and distant results, compared to staged interventions [3, 
5, 7, 8, 11–15]. This method primarily avoids missing the 
surgical opportunity [15], given by the progression of 
either primary tumor or hepatic disease. Although many 
of the studies in the literature associate the synchronous 
approach with a higher rate of postoperative morbidity 
and mortality [6, 8], there are authors who point to the 
opposite, claiming that recovery after a surgery is faster 
than after two [7, 14]. However, there is a growing trend of 
postoperative morbidity and mortality when a high-risk 
colorectal resection is associated with a major hepatectomy 
[6, 8, 14]. Based on this fact, the multidisciplinary experts 
from USA, Europe and Asia, who reached an international 
consensus regarding the approach of colorectal synchronous 
metastases, recommend that simultaneous surgery of the 
primary tumor and colorectal liver metastases should be 
reserved only for patients with limited liver resections 
[14, 17]. In the same international consensus, due to the 
multitude of definitions existing in the literature, it was 
recommended that synchronous colorectal metastases 
should be termed synchronously detected liver metastases, 
being defined as metastases detected before or at the 
diagnosis of the primary tumor [17]. 

Approaching the liver metastases first, also called 
reversed strategy, is a newer technique, first described in 
2006 by Mentha et al. [6, 18]. This strategy involves the 
initial systemic chemotherapy followed by liver resection 
as a first operative time. The resection of the colorectal 
primary tumor is performed as a second operative time 
and chemotherapy and/or radiotherapy for rectal tumors 
is administered between the two interventions [6, 8, 14, 
18]. This method was proposed for patients with advanced 
hepatic metastases, especially those with rectal origin and 
asymptomatic primary tumor [8]. This strategy has the 
advantage of avoiding the progression of liver disease. 
However, up to a third of liver first strategy patients will 
not complete the two surgeries, according to the plan [18]. 

Despite the multitude of procedures developed for the 
treatment of patients with colorectal synchronous liver 
metastases, as presented above, none of these have shown 
superiority in improving outcomes [3, 5, 8, 11, 12, 15]. 
However, many of the phase II studies are retrospective 
studies, showing the results of the patients who completed 
the treatment plan, without taking into account the 
relatively high percentage of patients who fail to perform 
both surgeries [15]. Considering this, the synchronous 
approach seems to have some kind of advantage in terms 
of distant results compared to other therapeutic methods, 
which should be supported by randomized studies. 

We presented the case of a 58-year-old male patient, 
who underwent a major hepatectomy and a segmental 
colon resection. In this case, the therapeutic decision, 
contrary to the recommendations of the international 
consensus [17], was taken by necessity, dictated by both 
the patient’s cachexia and the loco-regional and distant 
tumor extension. Choosing neoadjuvant chemotherapy 

in this patient or a staged intervention could have resulted 
in loss of optimal operative time and entry into the sphere 
of unresectability, through the progression of either primary 
tumor or hepatic disease. Furthermore, considering the 
extent of liver resection, involving six segments, pre-
operative chemotherapy could have compromised the 
quality of residual hepatic parenchyma and predisposing 
postoperative hepatic impairment. Another aspect worth 
mentioning is related to the patient’s performance status 
[Eastern Cooperative Oncology Group (ECOG) 3] that 
would have made it difficult to tolerate preoperative 
chemotherapy. 

Patient’s outcome, with no major postoperative 
complications and no signs of local or distant recurrence 
15 months postoperatively, suggests that performing a 
major hepatectomy concurrently with primary colorectal 
tumor resection is a feasible method. This is also supported 
by Martin et al. [7], in a study conducted on 230 patients 
with colorectal synchronous liver metastases, of which 70 
had simultaneous resections and the remaining 130 staged 
interventions. They did not find significant differences 
between the two groups in terms of morbidity and post-
operative mortality, as well as the severity of the compli-
cations. Similar results are also presented by Li et al. 
[10], in a study conducted on 73 patients with colorectal 
synchronous liver metastases, of which 60 received 
simultaneous resections and 13 staged interventions. 
Moreover, Li et al. presents significantly better outcomes 
in the same study for patients with synchronous resections. 

The heterogeneity of data and often contradictory 
results presented in the literature, for patients with 
colorectal synchronous liver metastases, suggest the 
necessity of individualizing the treatment of each case, 
balancing the risks and benefits of each therapy. 

 Conclusions 

The synchronous approach of both the primary tumor 
and liver metastases in colorectal cancer is a possible 
therapeutic method, even in the case of major hepatectomies. 
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