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Abstract 

Background: The goal of staging laparoscopy in primary gastrointestinal malignancies is to ex-
amine any local, regional, and/or metastatic disease in order to determine the stage of the pre-
senting malignancy, and thus, the possibility of performing a curative resection. This study 
aimed to evaluate the role of staging laparoscopy in preoperative assessment of colorectal can-
cer patients. Subjects and Method: this is a cross-sectional study, conducted at Suez Canal Uni-
versity hospital. A total of 26 patients with colorectal cancer were enrolled and had a CT scan-
ning with contrast and staging laparoscopy as a step in the preoperative assessment of their 
disease. Results: Staging laparoscopy of these patients revealed metastatic spread in 10 cases 
(38%). Both pelvi-abdominal CT and staging laparoscopy had equally high specificity for meta-
static diseases (99%). However, regarding the sensitivity, staging laparoscopy was superior to 
pelvi-abdominal CT in detecting the presence of metastatic disease in general (83% vs 66%, 
p=0.026). Conclusion: staging laparoscopy is a valuable tool in evaluating colorectal cancer pa-
tients preoperatively. Future studies should be conducted on a higher number of patients in 
order to detect the actual value of staging laparoscopy in detecting metastatic spread.  
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Introduction 

Colorectal cancer is considered the most 
common malignancy of the gastrointesti-
nal tract and it causes 600,000 deaths 
worldwide each year(1). Following the di-
agnosis of colorectal cancer case, a thor-
ough evaluation by clinical examination, 
laboratory tests and instrumental screen-
ing should be carried out in order to de-
termine the presence or absence of met-
astatic disease(2). Abdominal ultrasonog- 
 

raphy may be useful in detecting hepatic 
metastasis; however, a CT scanning is 
more helpful in these settings, especially 
in assessing the tumor-related complica-
tions such as fistula and obstruction. Yet, 
in the case of peritoneal spread, CT scan-
ning has been reported to have relatively 
poor sensitivity(3). On the other hand, lap-
aroscopy is a minimally invasive proce-
dure that is used to diagnose intra-ab-
dominal diseases. It overcomes the limita-
tions of radiological studies by enabling  
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surgeons to directly inspect large surface 
areas of abdominal organs and obtain bi-
opsies from suspicious lesions(4). The goal 
of staging laparoscopy in primary gastro-
intestinal malignancies is to examine any 
local, regional, and/or metastatic disease 
in order to determine the stage of the pre-
senting malignancy, and thus, the possi-
bility of performing a curative resection(5). 
Several studies have compared the effi-
cacy of staging laparoscopy in detecting 
metastatic spread in gastric cancer pa-
tients; however, and to our knowledge, 
this work is the first to evaluate the effi-
cacy of the two modalities in colorectal 
cancer patients. Therefore, we evaluated 
the value of using staging laparoscopy in  
preoperative assessment of colorectal  
 

cancer patients. 

Patients and Methods 

Study design and setting 
This prospective cross-sectional study 
was conducted at the surgical oncology 
unit in the department of general surgery 
of Suez Canal University hospital, Ismailia, 
Egypt. The study was approved by the 
medical ethics committee of Faculty of 
Medicine, Suez Canal University. 

Patients 
Twenty-six patients diagnosed with colo-
rectal cancer were selected by a simple 
random technique. An informed consent 
was obtained from every patient. Exclu-
sion criteria are listed in Box 1. 

 
Box 1. Exclusion criteria in the present study 

• Patients with complicated colorectal cancer presenting with intestinal obstruc-
tion. 

• Patients with advanced coronary artery disease. 

• Patients with mental and cognitive disorders. 

• Patients with known extra-hepatic metastatic disease from cancer colon. 

• Dense intra-abdominal from previous operation mainly surrounding the liver. 

Study Procedure 

Prior to the procedure, all patients were 
subjected to full medical history taking, 
which included their personal and demo-
graphic data, history of any medical ill-
nesses, previous operations, and onset 
and duration of symptoms. General and 
abdominal examinations were then per-
formed. Blood samples were withdrawn 
for complete blood count, coagulation 
profile (PT, PTT, INR), kidney function 
tests, liver enzymes and function tests 
(ALT, AST, GGT, alkaline phosphatase, 
total and direct bilirubin), viral markers 
(HBSAG and HCV AB), and tumor mark-
ers (CA19.9, CEA, AFP). Moreover, all pa 
 
 

tients had pelvi-abdominal ultrasound  
and CT scan. CT was used to determine 
the site and size of the tumor, nodal in-
volvement, local infiltration and metas-
tasis. Patients were finally requested to 
undergo colonoscopy to evaluate any 
suspicious masses and obtain a biopsy 
for histopathological evaluation. After 
these tests, all patients underwent diag-
nostic laparoscopy as a part of the stag-
ing process of their disease. Operable 
cases had a formal exploration, then re-
section of the pathological segment fol-
lowed by anastomosis versus colos-
tomy. Meanwhile, non-operable cases 
were referred to the oncology depart-
ment. Following the procedure, patients 
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were observed for any signs of complica-
tions, including drainage, bleeding, well-
ing around incision sites, or mild fever, 
and patient were expected to resume 
their normal daily activities as early as 
possible. 

Statistical Analysis 
Data were analysed using Statistical 
Package for Social Sciences software 
(SPSS.21). Numerical data were ex-
pressed as mean ± SD and categorical 
data as frequencies and percentages. T-
test was used to compare between 
quantitative data, while Chi-square was 
used to compare between the qualita-
tive data. Results were considered statis-
tically significant at a p-value < 0.05 and  

highly significant at p-value < 0.01.  

Results 

Patients were predominantly 50 years of 
age or older (81%), females (54%) and/or 
smokers (57%) (Table 1). Colonoscopy 
was done as an essential step to diag-
nose colon cancer and multiple biopsies 
were taken from the suspicious lesions. 
Most of these biopsies (85%) were posi-
tive for malignancy, whereas the rest 
(15%) were non-specific biopsies requir-
ing re-assessment to confirm the pres-
ence of malignancy (Figure 1). According 
to staging laparoscopy, liver was the 
most frequent site (80%) for metastatic 
disease in colorectal cancer (Figure 2). 

 
 

Table 1. Demographic characteristics of the studied patients (N=20) 
Variables N (%) 

Age (years) Mean ± SD 
≥ 50 Year 
< 50 Year 

56.7 ± 9.0 
21 (81) 
 5 (19) 

Gender 
Male 
Female 

 
 14 (54) 
 12 (46) 

Smoking 
Present 
Absent 

 
15 (57)              
11 (43)  

 
 

Table 2. Comparison between diagnostic laparoscopy and  
pelvi-abdominal CT in detecting metastasis (N=26) 

Pelvi-abdominal CT 
Staging laparoscopy 

Total p-value 
Metastasis No metastasis 

Metastatic diseases 
Metastasis 
No Metastasis 

 
6 
4 

 
2 

14 

 
8 
18 

0.026* 

Liver metastasis 
Metastasis 
No metastasis 

6 
2 

2 
16 

8 
18 

0.021* 

Peritoneal metastasis 
Metastasis 
No Metastasis 

 
0 
2 

 
0 

24 

 
0 

26 

 
0.015* 

*Statistically significant at p value < 0.05; CT = Computed Tomography 
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When we used pelvi-abdominal CT to as-
sess the metastatic spread, 18 patients 
were non-metastatic, whereas the other 
8 patients had metastatic lesions involv-
ing the liver or peritoneum. However, 
when we performed staging laparos-
copy on these patients, it was able to de-
tect the presence of metastasis in 4 pa-
tients of the non-metastatic group and 

confirm its presence in 6 patients in the 
metastatic group (Table 2). Moreover, 
both pelvi-abdominal CT and staging lap-
aroscopy had equally high specificity for 
metastatic diseases (99%). Regarding 
the sensitivity, staging laparoscopy was 
superior to pelvi-abdominal CT in detect-
ing the presence of metastatic disease in 
general (83% vs 66%, p=0.026) (Table 3). 

 
 

 
Figure 1. Colonoscopy biopsies' results 

 
 

 
Figure 2. Pattern of metastasis in colorectal cancer 

 

Discussion 

Preoperative radiographic imaging has 
limitations in detecting regional invasion 
of the primary tumor or the presence of 
metastatic disease. However, staging 
laparoscopy plays a major role in identi-
fying and evaluating metastasis in colo-
rectal cancer patients(5). In the present 

study, we evaluated this role thor-
oughly. We enrolled twenty-six patients 
diagnosed with colorectal cancer, all of 
whom had preoperative pelvi-abdominal 
CT with contrast and diagnostic laparos-
copy aiming at evaluating and staging 
their disease. According to the results of 
staging laparoscopy, liver was the most 
frequent site for metastatic disease in  
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colorectal cancer patients. This is not a 
novel finding and has been already es-
tablished in the literature and attributed 
to the portal circulation. Up to 18% of col-
orectal cancer patients who presents for 
first medical consultation have liver me-
tastasis and 10-25% are diagnosed at the 
time of primary tumor resection(6). In the 
present study, pelvi-abdominal CT re-
vealed that 69% of patients (18/26) were 
non-metastatic, and 31% of cases (8/26) 
were metastatic to the liver. Staging lap-
aroscopy of these patients revealed 
metastatic spread in a total number of 10 
cases (38%), eight of these had liver me-

tastases, while two patients had meta-
static spread in the form of peritoneal 
nodules. This is consistent with the find-
ings by Indrakumar et al, who assessed 
the role of staging laparoscopy in gastric 
tumors. They reported that diagnostic 
laparoscopy was effectively able to de-
tect distant metastasis in 12 patients 
which were previously undetected on 
CT(7). Another study on gastric tumors 
reported similar findings(8). However, 
and as far to our knowledge, none of the 
previous studies compared between CT 
and laparoscopy findings in colorectal 
cancer patients.  

 
Table 3: Sensitivity and specificity of staging laparoscopy and 

pelviabdominal CT in detecting metastasis. (N=26) 

Metastasis Staging laparoscopy Pelvi-abdominal CT p value 

Sensitivity Specificity Sensitivity Specificity 

Metastatic diseases 83% 99% 66% 99% 0.026* 
*Statistically significant at p value < 0.05, CT = Computed Tomography 

 
 
We found that staging laparoscopy had 
83% sensitivity and 99% specificity in de-
tecting metastatic spread. Muntean et al 
found that its sensitivity in colorectal 
cancer metastasis was 94%, with a speci-
ficity of 100%(9). The difference between 
the reported results between this study 
and ours can be due to the relatively 
small number of cases included in our 
study. As for CT scan, a study reported 
that CT had a sensitivity of 85% and a 
specificity of 97% in detecting liver me-
tastases(10). However, in the settings of 
peritoneal spread, a study reported that 
CT was moderately sensitive in detecting 
peritoneal carcinomatosis but poorly 
sensitive for individual peritoneal tumor 
deposits. The study concluded that pre-
operative CT was a reliable tool in de-
tecting the presence, size, and location 
of peritoneal tumor implants in patients 
with colorectal cancer(11). When compar-

ing staging laparoscopy to pelvi-ab-
dominal CT, both modalities had equally 
high specificities for metastasis. How-
ever, regarding their sensitivities, stag-
ing laparoscopy was superior to pelvi-ab-
dominal CT in detecting the presence of 
metastatic disease (83% versus 66%). Alt-
hough this has not been tested in colo-
rectal tumors before; yet, in gastric tu-
mors, laparoscopy proved to be very 
sensitive in detecting peritoneal metas-
tasis compared to CT especially in small 
lesions (5mm)(12). 

Strengths and limitations: 
This work, to our knowledge, is the first 
of its kind to compare the efficiency of 
staging laparoscopy and CT in detecting 
metastatic disease among colorectal 
cancer patients. However, the study was 
conducted at a single hospital, which re-
sulted in a limited number of available  
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patients. The small sample size might 
have hindered us to estimate the actual 
sensitivity and specificity of staging lapa-
roscopy and CT as well. 

Conclusion 

Staging laparoscopy is superior to CT 
scan with contrast in identifying the 
presence of a metastatic spread in colo-
rectal cancer patients. Future studies 
should be conducted on a higher num-
ber of patients in order to detect the ac-
tual value of staging laparoscopy in 
these settings. 
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