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Abstract   

Background and Aims  

Colorectal cancer is the third most common type of cancer in Sweden, male and female, 

with 6500 (4500 colonic/2000 rectal) new cases each year. Surgery remains the treatment of 

choice. Previous studies show that laparoscopic procedure may lead to fewer complications, 

shorter postoperative stays and a lesser inflammatory response compared to open procedure. 

The study examines whether laparoscopic surgery of sigmoid cancer differs from open 

surgery, regarding inflammatory response through analysis of routine measurements. It also 

investigates differences in peri- and postoperative quality data from Swedish Colorectal 

Cancer Registry.  

Material and Methods  

307 consecutive patients underwent surgical sigmoidectomy from February 2007- February 

2017, from which elective patients with sigmoid cancer were included. Pre-and postoperative 

CRP and postoperative WBC, Haemoglobin and Creatinine were collected from medical 

records at the Department of Surgery, Örebro University hospital. Patient related and 

perioperative variables were collected from SCRCR (e.g. postoperative stay, bleeding, 

complications).  

Results  

158 patients fulfilled the inclusion criteria. There was a marked increase in CRP 

postoperative in both laparoscopic (89) and open (69) groups, but no significant difference 

comparing the groups. There was a significant difference in perioperative bleeding (p<0.05) 

and length of stay (p<0.05).   

Conclusion  

Sigmoidectomy, laparoscopic or open, cause an increase in CRP. No significant difference 

in inflammatory response was noted between the groups. Patients undergoing laparoscopic, 

compared to open sigmoidectomy has: less perioperative bleeding, shorter postoperative stay 

and a longer duration of surgery, like previous studies.  

Keywords: laparoscopic sigmoidectomy, sigmoid cancer, CRP, SCRCR, inflammatory 

response   
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Introduction  

Colorectal cancer is the third most common type of cancer in Sweden, in both male and 

female according to The National Board of Health and Welfare (Socialstyrelsen). In the year 

2016, in Sweden approximately 4500 patients were diagnosed with colon cancer according to 

recent data from Swedish Cancer Registry [1]. Median age at time of diagnosis was 74 years 

and around 90 percent of the patients were 60 years or older. The risk of getting colorectal 

cancer before the age of 75 years is about 1 in 50.   

History   

Lau et al. (1997) gives an interesting review of the history of laparoscopic surgery: In 1901 

two surgeons – Swedish Hans Christian Jacobaeus and German Georg Kelling both described 

techniques of laparoscopy. In 1921 the first needle for introduction of a pneumoperitoneum 

was made, created by using air. Due to the hazardous combination of air and cauterization, 

carbon dioxide was used in 1924. The first electrocautery was monopolar but resulted in 

extensive morbidity and death due to burns and damage to adjacent organs. Therefore, 

monopolar cautery was soon replaced with bipolar electrocautery instead. In 1952, English 

physicist Harold Horace Hopkins introduced the rod-lens system, a system which is the 

foundation of the instruments being used today, due to innovative light transmittance and 

clearer viewing optics. German gynaecologist Kurt Semm in Kiel played a vital role in the 

development of operative laparoscopy. The Kiel School established basic laparoscopic 

instrumentation and created several laparoscopic procedures to replace previous open surgical 

techniques. The next big step was the introduction of laser cautery, which results in a lesser 

trauma to the tissues. [2]  

According to Lau et al. (1997), gynaecological surgeons have been in the forefront of 

adapting and refining new techniques, since the early days of laparoscopic surgery. General 

surgeons were slow to catch up. It was not until 1985 that the first laparoscopic 

cholecystectomy was performed by Mühe in Germany. Since then great achievements have 

been made in the field of laparoscopic surgery. Today top modern camera equipment is 

standard in most developed surgical departments.  

Traditionally surgery would be performed in an open procedure, laparoscopic surgery is today 

a satisfactory option in a growing. Several larger studies point to the fact that laparoscopic 

surgery leads to earlier recovery benefits as well as confirming non-inferiority to open 

procedure [3,4].  
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Previous studies have studied the surgical stress response and postoperative immune function 

after laparoscopic vs open procedures, and data suggest that minimally invasive surgery could 

reduce surgical trauma [5]. Laparoscopic surgery has been proven a safe alternative to open 

surgery in several studies, and now the question remains whether it is as effective in a 

longterm perspective. Surgical stress is a highly important factor affecting postoperative 

outcomes such as pain, hospital stay, complications and morbidity [6,7]. Minimally invasive 

surgery can lessen the traumatic response, and therefore improve the patient outcome.  

The European multicentre “COlon cancer Laparoscopic or Open Resection” (COLOR) trial 

has followed 1076 patients undergoing either open or laparoscopic surgery of the colon. The 

aim of the trial was to compare 3-year disease free survival and overall survival after either 

procedure. The latest report could not rule out a difference in disease-free survival in favour 

of open colectomy because of pre-determined non-inferiority boundaries. The difference was 

however small and clinically acceptable, justifying implementation of laparoscopic surgery 

into daily practice [8].  

Regarding postoperative quality measures from SCRCR, this study will evaluate 

characteristics for the specific population undergoing sigmoidectomy at the Department of 

Surgery, USÖ. The SCRCR was started in 2007 (based on the national quality registry for 

rectal cancer that was started in 1995) for registering all patients diagnosed with 

adenocarcinoma of the colon in Sweden, with the main objectives being quality control, 

follow up and research. All new cases of cancer must by law be reported to the National 

Cancer Registry, which is cross-matched with the SCRCR to ensure all patients are included. 

In 2013, Kodeda et al. presented an evaluating analysis of a larger population-based cohort of 

patients with colonic cancer.[9] Their conclusion stated that the population data from the 

registry represented good-quality reference points. Their study stated that sex distribution was 

equal and median age of diagnosis was 74. Median blood loss during bowel resection was 200 

ml, and median operating time was 160 min. By 2013, approximately 17 percent of the colon 

procedures were laparoscopic, 2017 the number had risen to 44 percent [1].  
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Aim  

The aim of this study is to investigate several pre- and postoperative routine measurements 

through a retrospective study, to further understand the postoperative inflammatory response 

in either laparoscopic or open surgery. The study also serves as a project-based quality control 

for the Surgical department, USÖ, to further enhance understanding of common procedures 

performed at the clinic.  

The author has done a previous smaller unpublished study concerning inflammatory response 

in laparoscopic or open right sided hemicolectomy presented in January 2017.  

Our hypothesis is that the patients undergoing a laparoscopic procedure will show a lower 

inflammatory response (biochemical markers being CRP and WBC).   

Material and methods   

Included patients  

From February 2007 to February 2017, 307 consecutive patients underwent sigmoidectomy at 

the department of surgery, USÖ, and medical records were analysed. Inclusion criteria were 

based on specific ICD coding (International Classification of Diseases) for two selected 

surgical procedures (laparoscopic sigmoidectomy and open sigmoidectomy). Only elective 

procedures were selected, and emergency procedures were not included in the statistical 

analysis of group differences in selected parameters, as it would not give a fair representation 

of the study objective. Preoperative inflammatory parameters in the emergency patients were 

in many cases above normal values and would not fit our study aim. As the study aims to 

clarify inflammatory response and patient characteristics in patients diagnosed with cancer, 

remaining patients with other causes for surgery such as Inflammatory bowel disease were 

excluded.  

Included variables  

Following standardized routine parameters were chosen as independent indicators of 

postoperative surgical stress.   

C-reactive protein: C-reactive protein is an acute phase protein released in an unspecific 

response to physical trauma such as inflammation, infection or tissue trauma. Previous studies 

have shown that laparoscopic surgery may lead to a lesser increase in inflammatory markers 

such as CRP than that of an open procedure[10].  
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The amount of CRP reflects current inflammation or tissue damage more accurately than other 

laboratory parameters of the acute phase response, and is largely unaffected by other factors 

such as eating or being impaired by systemic diseases or liver damage [11]. A multitude of 

studies have demonstrated a predictive relationship between increased CRP-levels and future 

cardiovascular disease progression, as well as an indication of postoperative prognosis in 

patients undergoing abdominal surgery [12].  

Registered serum C-reactive protein (CRP): Preoperative value (cut-off set to ≤21 days before 

surgery). Highest postoperative measure within ≤7 days postoperative. Postoperative values 

days 1 to 7 after surgery were also collected.   

White blood cells (WBCs): Highest postoperative measured value, within ≤7 days after 

surgery.  

Haemoglobin count (Hb): Preoperative value, measured as close to the day of surgery as 

possible, within ≤21 days preoperative. Postoperative value ≤7 days after surgery.  

Creatinine: Preoperative value ≤21 days before surgery, postoperative value ≤7 days after 

surgery.  

Data was also collected from Swedish Colorectal Cancer Registry (SCRCR): Patient related 

variables such as ASA-classification, BMI, gender. Surgery related data such as blood loss, 

duration of surgery, number of lymph nodes and affected lymph nodes, TNM-classification, 

circumferential resection margin (CRM), minimum longitudinal resection margin, days of 

postoperative hospital stay. Postoperative complications and Clavien Dindo classification, 

need of postoperative intensive care, surgical revision, readmission to hospital, morbidity 

(<30 days after surgery).   

American Society of Anesthesiologists (ASA) classification is used to assess fitness of 

patients before surgery. ASA 1 being a normal healthy patient, while ASA 4 is a patient with 

severe systemic disease that is a constant threat to life.   

TNM-classification: T category describes the depths of invasion, N category describes the 

regional lymph node involvement and M category describes the presence of distant metastatic 

spread.  
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Curative intention was based on the pathologists report according to TNM residual tumour 

classification after surgery. Tumour status following surgical resection is described by the 

residual tumour (R 0-2) classification, depending on presence of tumour cells close to or 

within the resection margin. It also considers residual tumour presence in regional lymph 

nodes and sometimes distant sites. The R classification has clinical significance and reflects 

effects of treatment and prognosis [13].  

Ethical considerations   

Care has been taken to eliminate all personal data, and to exclude all information that could be 

used to identify patients. No ethical approval was required for the scope of this study in its 

present form. The study is a quality-control project for the Surgical Department (Örebro 

University Hospital), all patients were operated and treated at the department.  

Statistical analysis  

Continuous data were analysed using IBM SPSS Statistics 24, with comparative 

nonparametric testing using Mann Whitney U Test/Wilcoxon Rank Sum test. Pearson Chi-

square was used to compare categorical data.  
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Results   

Flow chart of study population  

  
Figure 1 Flowchart Study population  

 

Study sample  

A total of 307 consecutive patients were assessed in the study (Figure 1). 126 patients were 

excluded before analysing data due to not having cancer, and therefore not included in 

SCRCR. The patients were divided into elective surgical procedure (n=158) and surgical 

emergency procedure (n=23). Emergency patients were excluded from this study. Total 

amount of remaining patients in each group being: Laparoscopic sigmoidectomy (n=89), 

Open sigmoidectomy (n=69).   
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Perioperative and postoperative data (Table 1, section 2)  
Table 1 Elective patients, baseline clinical characteristics and perioperative and postoperative data.  

  

Section 1. Baseline clinical characteristics  

 

  Laparoscopic  

(n=89)  

Open (n=69)  p-value  

Age (years), median (range)  71 (38-89)  73 (37-91)  0.39 α  

Sex, n (%)  

    Men  

    Women  

  

54 (61)  

35 (39)  

  

48 (70)   

21 (30)  

  

  

0.25 α  

ASA group, % γ  

I-II   

III-IV   

Missing  

  

87  

12  

1  

  

71  

28  

1  

  

  

  

0.015 β  

Body-mass index (kg/m2), median  

(range)  

26 (17-35)  25 (16-35)  0.26 α  

  

Section 2. Perioperative and postoperative data  

 

Duration of surgery (min), median  

(range)  

162 (71-593)  158 (65-405)  0.066 α  

Blood loss (mL) median(range)  50 (0-500)  100 (0-1600)  <0.001 α   

Hospital stay, days median (range)  4 (2-110)   6 (3-34)  <0.001 α  

Complications n (%)  15 (17)  19 (28)  0.113 β  

Clavien Dindo classification (%)δ  

3a-4a  

  

6.7  

  

1.4  

  

0.140 β  

Reoperation, n (%)  6 (7)  6 (9)  0.638 α  

Intensive care, n (%)  5 (6)  3 (4)  0.722 α  

Readmission, n (%)  5 (6)  4  (6)  0.958 α  

Mortality (<30 days after surgery), n  2  1  0.709 α  

α Mann–Whitney U-test, β Pearson Chi-Square, γ ASA physical status classification system is used to assess patient’s individual fitness 

prior to surgery. δ Clavien Dindo classification grading of Surgical Complications  
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The duration of surgery was longer in the laparoscopic group, however non-significant. 

Patients that underwent laparoscopic surgery had significantly less blood loss (median 50 ml 

less). Median hospital stay was significantly shorter for the laparoscopic group, median 4 days 

compared with 6 days. There was no significant difference between the groups in number of 

complications or Clavien Dindo classification. Results were similar comparing the groups 

regarding reoperation, postoperative intensive care and readmission.   

Mortality  

3 deaths before 30 days were found (lap n=2, open n=1). Patient 1 in the laparoscopic group 

had postoperative macroscopic haematuria and died at home due to unknown reasons within 

one month. Patient 2 underwent an anterior resection of the rectum and parts of the sigmoid 

colon and had late anastomotic leakage and ischaemia in the mesenteric vessels. This patient 

had higher than normal CRP preoperative. Patient 3 had metastasized colorectal cancer and 

prostate cancer. He was preoperatively diagnosed with a coagulopathy and postoperatively 

venous bleeding, due to altered coagulation as well as portal hypertension due to liver 

cirrhosis.   
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TNM-stagingγ and lymph nodes, curative intentions of surgery  
Table 2 Postoperative pathology report α Mann–Whitney U-test, β Pearson Chi-Square, γ The TNM Classification of Malignant 

Tumors (TNM) used to classify the extent of spread of cancer, *Curative intent refers to surgery which seeks to cure sigmoid cancer patients   

  

  Laparoscopic (n=89) Open (n=69)  p-value  

T, n  

0  

1   

2   

3   

4  

Missing  

  

1  

10  

18  

52  

4  

4  

  

  

3  

9  

44  

9  

4  

  

  

  

  

  

  

0.098 β  

N, n  

0  

1-2  

(missing)  

  

58  

29  

2  

  

44  

23  

2  

  

  

  

0.082β  

M, n  

0   

1  

(missing n)  

  

86  

1  

2  

  

54  

13  

2  

  

  

  

<0.001β  

Lymph nodes in specimen,  

mean (std. deviation)  

16 (6.90)  15 (7.59)  0.214 α  

Positive lymph nodes in specimen,  

mean (std. deviation)  

0.68 (1.57)  1 (2.13)  0.509 α  

*Curative intent of surgery n (%)   84 (95)  55 (80)  0.074 β  
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Postoperative pathological reports (Table 2), according to TNM Classification of Malignant 

Tumours (TNM) were analysed. Total number of lymph nodes and affected lymph nodes in 

the resected specimen were analysed, and data shows equally high mean values of total 

number of lymph nodes and number of positive lymph nodes. Curative intent of surgery 

outcome were equal between the two groups.   

  

    

Clinical chemistry lab data - Inflammatory response and type of surgery   
Table 3 Laboratory variables grouped by type of surgery  

   P-CRP 

Preop  

(mg/L)  

P-CRP  

Postop,  

Highest 

value  

(mg/L)  

B-WBC  

Postop,  

Highest 

value  

(8,70 x  

109/L))  

B-Hb  

Preop  

(g/L)  

B-Hb  

Postop  

(g/L)  

Creatinine  

Preop  

(µmol/L)  

Creatinine  

Postop  

(µmol/L)  

Lap.  N  76  74  56  86  69  85  85  

Median  3 (1– 

249)  

122  

(15– 

646)  

9 (5–25)  129(14– 

169)  

117  

(87– 

159)  

75 (47– 

302)  

76 (47– 

312)  

Open  N  61  63  53  64  64  63  64  

Median  5 (1– 

151)  

144 (3– 

516)  

10 (4– 

23)  

126  

(92– 

160)  

114  

(82– 

153)  

78(43– 

304)  

79(35– 

304)  

  

No significant difference between the laparoscopic and open surgery was noted (Table 3), 

regarding P-CRP (before and after surgery), B-WBC, B-Hb (before and after surgery) or 

PCreatinine (before and after surgery).   
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Gender differences across all patients  

Table 4 Laboratory variables grouped by gender (all patients)  

Gender   P-CRP 

Preop  

(mg/L)  

P-CRP  

Postop,  

Highest 

value  

(mg/L)  

B-WBC  

Postop,  

Highest 

value  

(8,70 x  

109/L))  

B-Hb  

Preop  

(g/L)  

B-Hb  

Postop  

(g/L)  

Creatinine  

Preop  

(µmol/L)  

Creatinine  

Postop  

(µmol/L)  

Male  N  90  92  71  99  87  99  97  

Median  4(1– 

189)  

145 (3– 

646)  

9 (4–25)  131  

(140– 

169)  

118  

(82– 

159)  

83 (48– 

304)  

84 (35– 

342)  

Female  N  47  45  38  51  46  49  52  

Median  4 (1– 

249)  

123  

(14– 

517)  

9 (5–23)  122  

(91– 

144)  

107  

(84– 

130)  

66 (43– 

302)  

66 (47– 

184)  

  

It should be noted that the number of patients in each group differed substantially, with 

women to men ratio almost 1:2 in each comparison of the two groups.   

No difference between men and women were noted regarding P-CRP (before and after 

surgery) or B-WBC (Table 4). There was a significant difference when gender was compared 

across all surgical procedures, with female patients having significantly lower Haemoglobin 

levels both before (p=0.007) and after surgery (p<0.001). A difference was also noted 

comparing Creatinine levels before (p<0.001) and after surgery (p<0.001).   
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Stratification according to days of hospital stay  

  

 Figure 

2 Box-Plot, C-reactive protein median, day 2-4  

Box-plot description: The dark line in the middle of the boxes is the median. The left side of the box indicates the 25th 

percentile. The right side of the box represents the 75th percentile. Approximately 95% of the data are expected to lie 

between the inner fences. The points are outliers, the asterisks or stars are extreme outliers. These represent cases/rows that 

have values more than three times the height of the boxes.  

  

Figure 3 C-reactive protein, trend day 2-4  

Patients were stratified according to days in hospital following surgery (laparoscopic surgery 

≤4 or >4 days, open surgery ≤6 or >6 days) according to median number of days (Figure 2).  

Patients undergoing laparoscopic surgery generally stay shorter compared to open surgery 

(p<0.001). Patients that left the hospital within the shorter time span were considered 

uncomplicated cases, and patients staying longer were considered complicated cases.  
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C-reactive protein was taken as routine measurements for days 2, 3 and 4.   

CRP day 2 was significantly lower in the short-stay group, comparing the two procedures 

(p<0.001) (Figure 3). There was no significant difference between the patients undergoing 

either operation comparing CRP-levels in the long-stay patient group.  

Discussion and Conclusion  

Patient characteristics, perioperative and postoperative data   

The patient demographics in this study are similar to previous studies, with median age being 

71-73 years and no significant difference in gender (although more men) [4,14,15].   

A difference in ASA-classification was noted with more patients in the open group having a 

higher grading, suggesting that patients with more severe comorbidities undergo open 

surgery. The largest present study comparing laparoscopic and open colon surgery (the 

COLOR II follow-up study, 2013) did not find any significant difference in the two groups 

regarding ASA-classification [14], and the difference found in our study may reflect a general 

opinion among surgeons to chose an open procedure for patients with more severe 

comorbidities. No further analysis of specific comorbidities was made in this study. 

Considering that a laparoscopic procedure may need the patient to be in a Trendelenburg 

positioning (bed tilted head-down) for optimal surgical access, it is understandable that more 

severe cases may benefit from an open procedure with better manual access of the organs 

surrounding the surgical resection site. The creation of pneumoperitoneum in Trendelenburg 

position poses high risk for hemodynamic effects and may affect ICP [16], and considering a 

higher comorbidity in the patient, open procedure may be preferred. However, it should also 

be noted that our population represents a ten-year period of laparoscopic skill progression, 

which probably reflects the main reason behind the biased selection of patients to either 

group. No further analysis the patient demographics of each year was made – and we presume 

that for each year of progressive learning, more patients with higher ASA-score will undergo 

a laparoscopic procedure instead of open procedure.  

BMI was higher among men, which reflects the current data from Public Health Agency of 

Sweden [17].  

Our study shows that while duration of surgery was slightly longer for laparoscopic 

sigmoidectomy, the patients who underwent laparoscopic surgery had significantly less 

bleeding and shorter postoperative hospital stay. These are similar findings, compared with 

the three previous large studies relating the two procedures [4,14,15].   
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The duration of laparoscopic surgery is longer due to surgical techniques involved as well as 

surgical skill. Operating time will decrease further as surgery skill can be expected to 

increase, and it should be noted that no significant difference was found in our study 

regarding duration of surgery.  

Laparoscopic surgery results in less bleeding for the patient due to a minimal-invasive 

approach. Our findings are similar to those of the COLOR II trial, with laparoscopic median 

blood loss being half of the open median blood loss [14]. Similar differences in postoperative 

hospital stay were noted in mentioned studies, with significantly shorter stays in the 

laparoscopic group.  

Furthermore, there was no significant difference in number of postoperative complications, 

frequency of reoperation, intensive care, readmission or mortality. These results are similar to 

the previous studies.  

Results showed a somewhat higher grade of curative intention in the laparoscopic group.  

There was no difference in number of lymph nodes in the specimens.  

There was a higher number of patients having distant metastasis in the open group, which may 

be due to a selection of procedure. Previous larger randomized studies have excluded patients 

with distant metastasis [5] or used statistical methods to adjust stratification factors 

accordingly, but as we performed a retrospective consecutive study we made no exclusion or 

further adjustment on this basis. In a further study, with a larger study population, adjustments 

should be made accordingly, to further analyse what effects this may have on our results. But 

as of now we may conclude that there is a selection of patients to either procedure depending 

on pre-operative comorbidities, which may or may not be associated with the patient’s cancer 

stage. Preoperative health conditions of the patient are likely associated with postoperative 

outcomes, and further studies should further stratify according to factors such as ASA-score 

and postoperative pathology reports.   

In the case of a randomized trial this may be a cause for selection bias and should be taken in 

account when interpreting the findings. Our study was however population-based, 

retrospective and included all elective patients consecutively undergoing sigmoidectomy for 

cancer at the Department of Surgery (USÖ) during a ten-year period, which naturally may 

have resulted in a skewed sample due to different patient characteristics.  
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Clinical chemistry lab data  

Women had significantly lower haemoglobin and creatinine levels both before and after 

surgery, when gender was compared across all surgical procedures. That women have lower 

reference values for haemoglobin is well known, the cause of this involving several postulated 

physiological factors [18].  

Concerning the postoperative inflammatory response, the results of our present study are 

contradictory to those of our previous study comparing laparoscopic and open right 

hemicolectomy in which a significantly lower inflammatory response was found in 

laparoscopic right hemicolectomy. No such significant difference was found regarding 

postoperative inflammatory response comparing laparoscopic and open sigmoidectomy.   

These results are different from our previous study comparing inflammatory response in 

laparoscopic and open right hemicolectomy and may be due to the study population being 

smaller in this study. In the previous study, we compared all elective right hemicolectomies 

performed at the Department of Surgery at USÖ, and in this study we chose to narrow the 

inclusion criteria to patients diagnosed with cancer in the sigmoid colon. This benefits the 

study design in regard to a investigating characteristics of patients with a specific diagnosis, 

excluding unrelated inflammatory diseases such as inflammatory bowel disease (which 

certainly would have affected our primary outcome).  

However, the CRP increased in fact numerically 40 times in the laparoscopic group and 30 

times in the open group. A larger study sample would surely show significant differences, as 

the results of this study showed great numerical differences between the two groups.  

Non-significant differences comparing the total groups before stratification according to days 

of hospital stay, may be due to a limited sample size population. The study population was 

however population based, and a larger sample size may show different results.  

    

Stratification according to days of hospital stay was made, to differentiate uncomplicated and 

complicated cases, with short-stay patients considered to be uncomplicated cases. There was a 

significant difference in postoperative CRP-levels day 2, comparing the two groups with a 

CRP day two in the laparoscopic group indicating fast recovery and short length of stay. On 

the contrary, a high CRP day two independently of group indicates a longer hospital stay. 

Differences day 3 were numerically high, yet not significantly different and would probably 

show a significant difference.  
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Previous studies such as the one by Warschow et al (2011) have proved that routinely 

measuring of CRP in the days following colorectal cancer surgery, can indeed be 

recommended to screen for inflammatory complications [19].  

CRP is an accurate biochemical marker for measuring of surgical trauma and postoperative 

inflammatory response, as proved by previous studies [7]. Similar recommendations have 

been made by several other authors, recommending screening of postoperative CRP to 

enhance early identification of postoperative complications [20–23]. Previous studies on the 

subject have concluded that the predictive value of CRP concentration on day 2-4 after 

surgery can assist the surgeon in identifying patients at a high risk of postoperative 

complications. Our study showed numerical differences pointing to similar conclusions, 

however not significant before stratification according to days of hospital stay.    

Conclusion   

No significant difference in inflammatory response was noted comparing laparoscopic and 

open sigmoidectomy, which may be due to the patients being too few to show a difference in 

postoperative inflammatory response.  

Our results suggest that CRP is a good biochemical marker for inflammatory response 

following surgery, as numerical differences were high comparing the groups.   

Sigmoidectomy, laparoscopic or open, cause an increase in CRP.   

Patients undergoing laparoscopic, compared to open sigmoidectomy has less perioperative 

bleeding, shorter postoperative stay and a slightly longer duration of surgery.  

No clinical recommendations can be made based on our present findingsFurther studies 

should be made to assess how CRP or similar markers, indicating surgical stress, will differ or 

not depending on a larger sized study population – and how such markers can be used to 

indicate surgical stress and possible adverse postoperative events. Choosing to include several 

surgical locations (right, left and sigmoid colon), will give a larger, still relevant study 

population.   
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<Appendices  

Populärvetenskaplig sammanfattning:   

Cancer i tjocktarmen är den tredje vanligaste typen av cancer i Sverige, för både män och 

kvinnor enligt Socialstyrelsen. 2016 diagnostiserades cirka 4500 patienter med 

tjocktarmscancer. Genomsnittsåldern vid diagnos var 74 år och omkring 90 procent av 

patienterna var 60 år eller äldre. Behandlingen är kirurgi och eventuellt cytostatika. Kirurgin 

kan utföras antingen genom att man öppnar buken (öppen operation) eller titthålsoperation 

(laparoskopisk operation).  

  

Tidigare studier visar att titthålsoperation leder till ett mindre inflammatoriskt svar jämfört 

med öppen operation, färre komplikationer och kortare vårdtider.  

  

Denna studie undersöker om öppen operation av cancer i slutet av tjocktarmen (colon 

sigmoideum) skiljer sig från laparoskopisk operation avseende postoperativt inflammatoriskt 

svar, genom analys av rutinmätningar. Studien undersöker också skillnader i kvalitetsdata 

(såsom komplikationer o vårdtider) från Svenska Koloncancerregistret.  

  

I studien har 158 på varandra följande patienter undersökts, vilka genomgick planerat 

borttagande av kolon sigmoideum pga koloncancer från februari 2007 till februari 2017. 

Värdena som har hämtats från journaler (Örebro Universitetssjukhus) är CRP (snabbsänka 

vilket ingår i immunförsvaret) och halt av vita respektive röda blodkroppar samt kreatinin 

(visar njurfunktion).   

Kvalitetsdata var bland annat vårdtid, blödning under operation samt komplikationer.   

  

Denna studie visar att CRP är en bra markör för det inflammatoriska svaret efter en operation 

för sigmoideumcancer. Någon signifikant skillnad mellan de bägge grupperna kunde dock inte 

visas. Kanske var det ingen skillnad eller så var grupperna för små. Någon skillnad bör dock 

föreligga då de som genomgår laparoskopisk sigmoideumresektion blöder mindre under 

operationen och vårdas kortare tid på sjukhus.  

  

  

  

  


