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Introduction 

Colorectal cancer (CRC) is a pathological entity that 

significantly affects humanity and that, to this day, 

despite technological development, the 

implementation of new therapeutics and 

pharmacological advances, leads to high mortality. 1 

CRC ranks third in incidence and fourth in mortality 

worldwide. Being the most frequent neoplasm in 

Western countries, since it is the second most 

frequent both in men, behind lung cancer, and in 

women, after breast cancer. In addition, it is the 

second most frequent cause of death from cancer. 2 

In Cuba, according to the 2018 Health Statistical 

Yearbook, 3 CRC was the third in mortality in 2017 

with 2,485 patients, for a mortality rate of 22.1 x 

100,000 inhabitants, with 1,049 patients and a 

mortality rate of 18.7 x 100,000 inhabitants for the 

male sex and 1,436 and a mortality rate of 25.4 x 

100,000 inhabitants for the female sex. Surgical 

resection is the most effective method to achieve 

CRC cure in 50% of cases. Surgery for curative 

purposes in the event of a recurrence is around 10 to 

20%. Access to the abdominal cavity, exposure, and 

surgery are performed through the abdominal wall 

incision. Conventional access routes to the 

abdominal cavity are called laparotomies: incision or 

surgical opening of the abdominal wall, laparotomy or 

celiotomy, from the Greek laparo (abdomen) and 

tome (cut). Despite the important development of the 

laparoscopic approach in the last 25 years, 

laparotomy abdominal surgery continues to be widely 

used, so this type of incision remains unquestionably 

valid and does not generate any discussion when 

making the decision to perform it.  This type of 

incision is known to allow quick and safe access to 

the abdominal cavity with a wide view of it. However, 

not all are advantages since the damage generated 

in the structures of the abdominal wall is greater and 

its inadequate closure can generate a dehiscence, 

that is, a separation of the edges of the aponeurosis 
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that can present early. or late. The dehiscence of the 

closure of the median laparotomy arises as a 

fundamental and frequent problem in these patients.4 

Various laparorrhaphy techniques have been 

described to try to reduce this serious complication, 

using interrupted suture in different modalities. 

However, despite being effective in terms of 

dehiscence prevention, they were unsightly, time-

consuming to perform, and consumed a large amount 

of suture material. When Abel and Hunt, 5 in 1948, 

adopted the closure of abdominal wounds by taking a 

large amount of muscle-aponeurotic tissue in 

continuous suture, a new concept was born, that of 

mass laparorrhaphy, which revolutionized a very 

important surgical time, a rapid, anatomical, 

functional and aesthetic reconstruction of the 

abdominal wall.  However, up to now no ideal suture 

technique has been established, nor has it been 

determined which biomaterials allow laparotomic 

closure to be performed with a guarantee of greatly 

reducing the incidence of complications, although 

there are serious studies 6 and meta-analyses 7 that 

attempt to establish the optimal suture technique and 

the most appropriate materials. It is for this reason 

that we are going to compare the results of abdominal 

wall closure using internal subtotal points (PS) and 

total points (PT) in patients operated on for colorectal 

cancer. 

Methods 

An observational, descriptive, prospective and cross-

sectional study was carried out in patients operated 

on for colorectal cancer in the General Surgery 

service of the General Teaching Hospital "Dr. Enrique 

Cabrera" in the period between January 1, 2019 and 

December 31, 2021. 

Inclusion criteria 

• Patients over 18 years of age. 

• Patients with cancer located in the colon and 

upper rectum. 

• They received urgent or elective surgical 

treatment by conventional route. 

• Patients in whom access to the abdominal 

cavity was made through longitudinal 

incisions. 

• Exclusion criteria 

• Patients with comorbid conditions such as 

diabetes mellitus or who received long-

standing steroid treatment. 

• Patients undergoing chemotherapy 

treatment. 

• Relaparotomized patients. 

exit criteria 

• Patients who died within 10 days after surgery. 

Techniques for obtaining information 

The sources of information were the clinical history of 

each patient undergoing abdominal cancer surgery 

included in the study. The information collection 

models were included in a data collection form in 

which all the general information related to the study 

was filed: 

• Data collection form for the included patients. 

The main investigator was responsible for filling out 

the documentation throughout the entire study, with 

the highest quality and fidelity of the information. All 

annexes were filled out by the researcher. All the 

information was reviewed and classified to be later 

submitted to the different stages of statistical 

analysis. 

Information processing and analysis techniques 

Information processing was performed by the 

researcher. The clinical histories were stored in the 

Department file. With the information collected, a 

database was created in Excel format from Microsoft 

Office version XP, which was later exported to the 

SPSS version 22.0 system for analysis. 

Statistical analysis 

No interim statistical analyzes were performed, only 

the one corresponding to the end of the study. To 

summarize the information of the quantitative 

variables, descriptive statistics such as the mean, 

median, standard deviation, interquartile range, and 

minimum and maximum values were used. For all 

qualitative variables, the absolute frequencies and 

percentages were calculated. 

To study the dependence between the qualitative 

variables and the technique used, the chi-square test 

was used (or Fisher's exact test, when more than 

20% of the expected frequencies were less than 5). 

To compare the quantitative variables between the 

groups, the Mann-Whitney U test was used. Alpha 

significance level was prefixed equal to 0.05. The 

results were presented in tables for better 

understanding. 

Discussion and synthesis techniques 

The results were presented and we proceeded to 

compare them with the existing literature: clinical 

trials or descriptive or other published studies. The 

findings were discussed based on the stated 

objectives. Finally, the coincidences and 

contradictions between the present study and others 
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reviewed were verified and conclusions were 

reached. 

Procedures 

All the data were extracted from the medical records 

of the patients who underwent colorectal oncological 

surgery in the General Surgery service of the General 

Teaching Hospital "Dr. Enrique Cabrera” during the 

period of the investigation.  

Ethical considerations 

The study was carried out in accordance with the 

provisions of the Declaration of Helsinki, modification 

of Fortaleza, Brazil, on research in human beings. To 

carry out this study, authorization was requested from 

the General Surgery Service of the General Teaching 

Hospital “Dr. Enrique Cabrera" to access the medical 

records and the database of the included patients, 

with the responsibility and obligation not to disclose 

the information collected, keeping it strictly 

confidential. This study was examined by the 

bioethics committee of both hospitals and its approval 

depended entirely on them. The oral presentation or 

publication, in the public or scientific written press, 

and/or in scientific events or of another type, of the 

partial or complete results of this research will be 

carried out after mutual agreement by the main 

researchers at the time they are received. deem 

necessary and the confidentiality of the individual 

data of the participating subjects will be guaranteed. 

Results 

80 patients were included in the study, in which the 

distribution according to age showed a homogeneous 

behavior, being the age group of 60-69 years 

predominant between both groups with a median of 

70 ± 18 years, minimum of 59 and maximum of 88 

years. for the cases of the PT group and 68 ± 18 

years, minimum of 46 and maximum of 85 years for 

those of the PS group; followed by the group between 

70 and 79 years with 23.8%, but these results were 

not significant 

Table 1: Distribution of patients according to age. General Teaching Hospital Enrique Cabrera”. 2019-2021. 

 

 
Age 

PT (Total Points) PS(SubtotalPoints) Total 
N (%) N (%) N (%) 

Less than 60 2 (10) 16 (26,7) 18 (22,5) 
60-69 9 (45) 19 (31,7) 28 (35) 
70-79 4 (20) 15 (25,0) 19 (23,8) 

80 or more 5 (25) 10 (16,7) 15 (18,8) 
Median +- IR 70 + - 18 68 +- 18 69 + - 18 

Mínimum;Máximum 59; 88 46; 85 46; 88 

Source: Clinical History.       P = 0,197 

According to the distribution by sex, in both groups 

the female predominated with 13 (65%) cases where 

total points were applied and 37 (61.7%) where 

subtotal points were applied, results without 

significance from the statistical point of view. (Table 

2) 

Table 2: Distribution of patients according to sex. General Teaching Hospital "Enrique Cabrera". 2019-2021. 

 

Sex PT (Total Points) PS (SubtotalPoints) Total 
N (%) N (%) N (%) 

Female 13 (65) 37 (61,7) 50 (62,5) 

Male 7 (35) 23 (38,3) 30 (37,5) 

Source: Clinical History.       P = 0,271 

White skin color prevailed in the two study groups 

with 12 (60%) patients belonging to the PT group and 

43 (71.7%) to the PS group, which did not show 

significance when statistically analyzed. (Table 3) 

Table 3: Distribution of patients according to skin color. General Teaching Hospital "Enrique Cabrera". 2019-2021. 

 

Skin Color 
PT (Total Points) PS (SubtotalPoints) Total 

N (%) N (%) N (%) 

White 12 (60) 43 (71,7) 55 (68,8) 

Black 6 (30) 16 (26,7) 22 (27,5) 

Mixed Race 2 (10) 1 (1,7) 3 (3,75) 

Source: Clinical History.       P = 0,336 
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Both in the group where total stitches and subtotal 

stitches were applied, most of the tumors were 

located in the sigmoid colon, with 7 (35%) for the 

patients in the first group and 19 (31.7%) for those in 

the second group. second group, followed by patients 

with tumors located in the ascending and descending 

colon with 21.3% and 18.8% respectively, non-

significant results. (Table 4) 

Table 4: Patients according to tumor location. General Teaching Hospital "Enrique Cabrera “. 2019-2021. 
 

Location 
PT(Total Points) ST(SubtotalPoints) Total 

P 
N (%) N (%) N (%) 

Ascending colon 3 (15) 14 (23,3) 17 (21,3) 0, 832 
Transverse 

colon 
2 (10) 5 (8,3) 7 (8,8) 0,914 

Descending 
colon 

4 (20) 11 (18,3) 15 (18,8) 0,912 

 Sigmoid colon 7 (35) 19 (31,7) 26 (32,5) 0, 890 
Blind 1 (5) 6 (10) 7 (18,8) 0,871 

Appendix 1 (5) 1 (1,7) 2 (2,5) 0,874 
High rectum 2 (10) 4 (6,7) 6 (7,5) 0,839 

Source: Clinical History.       

In the group of patients where subtotal stitches were 

applied, the xipho-pubic incision was made in 40 

(66.7%) cases, using PS always for closure in this 

type of incision; and in the group of patients where 

total stitches were applied, the supra and 

infraumbilical median was performed in 14 (70%), 

statistically significant results in both cases. The PS 

were used in wider incisions since, following the 

xipho-pubic incision group, they were presented in 

the mid-supraumbilical incision group with 28,3 % 

(Table No. 5). 

 

Table 5: Patients according to type of surgical incision. General Teaching Hospital "Enrique Cabrera". 2019-2021. 
 

N 
 PT PS  

 N (%) N (%) 
 Xiphopubic 0 (0) 40 (66,7) p= 0,000 

Supraumbilical 
mean 

1 (5) 1 (1,7) P = 1000 

Type of Incision 
Mean supra and 
infraumbilical 

14 (70) 17 (28,3) P= 0,000 

 Right infraumbilical 
paramedian 

1 (5) 1 (1,7) P= 1000 

Infraumbilical left 
paramedian 

4 (20) 1 (1,7) P= 0,517 

Source: Clinical History.       

The median surgical time for laparotomy closure was 

significantly lower (11 ± 9 minutes) in the PT group 

compared to the PS group (18 ± 13 minutes). The 

closure time was less than 15 minutes in 12 (60%) 

cases of the PT group and in 19 (31.7%) of the PS, 

statistically significant results. (Table 6) 

Table 6: Patients according to surgical time of laparotomic closure. General Teaching Hospital "Enrique Cabrera". 2019-
2021. 
 

N  PT PS  

Closure 

Surgical Time 

(minutes) 

 N (%) N (%) 
Les Than 15 12 (66,0) 19 (31,7)  

P= 0,000 15 or More 8 (40) 41 (68.3) 
Median +/-IR 11 +/- 9 18 +/- 13 

 
P = 0,001 

Minimum; 
Maximum 

7;18 10;25 

Source: Clinical History.       

The median of complications was 3 ± 2, minimum 1 

and maximum 5 in the PT group and 1 ± 0, minimum 

0 and maximum 3 in the PS group, statistically 

significant results. The most frequent complications 

were abscess, granuloma, and necrosis of the edges 

of the surgical site, which occurred in 26, 21, and 20 

patients, respectively. According to the type of 

complication, despite the fact that the abscess of the 

surgical wound with 16 (80%) and 10 (16.7%), 

respectively, and the necrosis of the edges of the 
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wound with 12 (60%) and 9 ( 13.3%), respectively, 

were the main complications presented in both 

groups, statistically significant differences were 

observed in favor of the group of total points. There 

was no evisceration, eventration, or incisional hernia 

in patients with PS closure, although these were not 

significant differences. (Table 7)

Table 7: Patients according to complications derived from closure. General Teaching Hospital "Enrique Cabrera". 2019-
2021. 

 

N  PT PS  

Complications 
Related to the 
Closure of the 

abdominal wall      in 
the Surgical site 

(SQ) 

 N (%) N (%) 

Cellulitis 2 (10) 7 (11,7) P= 1000 

Abscesses 16 (80) 10 (16,7) P=0,000 

Seroma 9 (45) 2 (3,3) P= 0,012 

Eventration 1 (5) 0 (0) P=0,250 

Hematoma 0 (0) 1 (1,7) P= 1000 

Border Necrosis 12 (60) 9 (13,3) P= 0,000 

Dehiscence 9 (45) 0 (0) P=0,000 

Evisceration 1 (5) 0 (0) P= 0,250 

Incisional Hernia 2 (10) 0 (0) P= 0,060 

Granuloma 3 (15) 17 (28,3) P=0,215 

Median +/-IR 3 +/- 2 1 +/- 0 P=0,000 

Minimum; 
Maximum 

1;5 0;3  

Source: Clinical History.       

Discussion 

Colorectal cancer is a clinical entity that presents its 

own etiopathogenic, physiopathological and 

anatomoclinical characteristics, which make it 

independent from other neoplasms. Its incidence has 

been increasing since the middle of the last century, 

finding a high prevalence in the elderly due to the 

increase in life expectancy.8 

The incidence of CRC varies according to age, 

increasing markedly after the age of 50, increasing 

every decade between 1.5 and 2 times. 92.5% of 

cases occur over 50 years of age and 78% are 

registered before 80 years of age, with the average 

age at the time of diagnosis being between 60 and 79 

years, a range within the found in the results 

observed in this study and in others published in the 

literature. 

The average age of the patients with colorectal 

cancer studied by García Sepúlveda 9 was 68.66 ± 

11.39 years, with the youngest being 44 years and 

the oldest 91 years. Of the CRC patients evaluated 

by Lee et al. 10 7.2% (n=2883) were under 44 years 

old, 15.2% (n=6031) between 45 and 54 years old, 

22.8% (n=9088) between 55 and 64 years old, the 

26.9% (n=10720) between 65 and 74 years and 28% 

(n=11178) 75 years or more, with a mean age of 

65.13 ± 13.44 years. The average age at diagnosis of 

colorectal cancer in the study by Figuereido González 

et al 11 12 was 69.68 ± 13.72 years, a median of 65.5 

years and a minimum of 43 and a maximum of 92 

years. The mean age of the 473 patients with CRC 

included in the series by Liu et al 13 was 67.5 years, 

with a standard deviation of 11.4 years, a median of 

69, and an age range between 25 and 90 years. 

According to the results of Davidov 14 the age of the 

patients with CRC ranged between 39 and 76 years, 

with a mean of 62.7 years and 48 (64.8%) older than 

60 years. With regard to gender, throughout various 

studies such as those carried out by Sánchez Gudín 

15 it is observed that although the difference between 

both sexes is scarce, men present a greater tendency 

to present adenomatous polyps and colorectal cancer 

than women. However, the results of this thesis show 

a higher incidence of Colon Rectal Cancer in the 

female sex, which is similar to that reported by some 

authors such as Campo Sánchez et al 16 who found 

that more than 50% of the cases were women. 

According to the results of Ramos et al. 17 in more 

than half of the cases (51%) the tumor was located in 

the sigmoid colon, in 16% in the ascending colon, in 

10% in the descending colon, in 9% in the transverse 

colon, 8% in the cecum and 6% in the rectum. In a 

study conducted by Garcia-Albellan J et al 18 the 

tumor was located in the sigmoid colon in 40 (45.5%) 

patients, in the cecum in 22 (25%), in the rectum in 

11 (12.5%), in the ascending colon in 10 (11.4%) and 

in the transverse colon in 5 (5.7%). Regarding tumor 

location, Brouwer NPM, Bos ACRK 19 found that the 

most common location for these was the sigmoid 

colon in 50%, the cecum in 20%, the ascending colon 

in 15%, and the transverse colon in 7.5%. , the 

splenic flexure in 5% and the descending colon in 

2.5%. Regarding tumor location, Abu-Helalah et al 20 

found that 21% of the patients had the tumor located 
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in the sigma, 15% in ascending colon, 13% in the 

upper third of the rectum, 11% in the descending 

colon, 10% in the transverse colon, 8% in the cecum, 

7% in the lower third of the rectum, 5% in the third 

middle of the rectum, 3% in the rectosigma and 2% in 

the hepatic flexure; by simplifying the location to the 

colon or rectum, 72.6% of the patients had the tumor 

located in the colon and 27.4% in the rectum. The 

CRCs included in the work by Chen ML. et al 21 were 

located in the sigmoid colon in 462 (31.2%) patients, 

in the rectum in 419 (28.3%), in the rectosigmoid 

junction in 156 (10, 5%), in the cecum in 97 (6.5%), in 

the ascending colon in 93 (6.3%), synchronously in 

65 (4.4%), in the hepatic flexure in 52 (3, 5%), in the 

transverse colon in 49 (3.3%), in the splenic flexure in 

44 (3%), in the descending colon in 42 (2.8%) and in 

the appendix in 3 (0.2 %).  Consistent with the results 

shown here, other investigations where abdominal 

wall closure techniques are evaluated show a 

predominance of patients who underwent elective 

surgery. In this investigation, laparotomy closure with 

total stitches was significantly lower than closure with 

subtotal stitches, this is explained by the 

characteristics of the closure itself. In the reviewed 

literature, no work was found that compared these 

two techniques, however, in the studies 22 23 where 

the time required for wall closure was evaluated, it 

was significantly less in those patients where the 

subtotal points were given in mass.  Numerous 

clinical and experimental studies as well as 

systematic reviews and meta-analyses have been 

published for more than 2 decades to provide better 

guidance on the use of abdominal wall closure 

materials and methods. When comparing the closure 

of the abdominal wall by subtotal points in mass with 

subtotal points in planes, Akela and Kumari R. 24 

found as complications, wound infection in 3 cases of 

the first group and in 6 of the second, wound 

dehiscence in 1, 8% and 7.1%, respectively, 

incisional hernia in 4.1% of the cases with mass 

closure and in 7.1% of the cases with layered closure, 

scar complications (pain or hypertrophy) in 2 and 4 

patients in each group and granuloma in 4.1% of the 

cases of the first group and 7.1% of those of the 

second. According to Chhabra P. et al 25 closure with 

subtotal stitches of the abdominal wall caused wound 

infection in 10 (4.71%) patients, partial dehiscence in 

2 (0.94%), wound granuloma in 1 (0 47%) and 

incisional hernia in 5 (2.35%). In a group of patients 

with peritonitis studied by Biomen A. et al,26 the 

closure of the abdominal wall was performed using 

subtotal stitches, the complications derived from it 

were wound infection in 61 (35.7%), dehiscence in 41 

(23.9%), wound granuloma in 8 (4.7%) and incisional 

hernia at three months in 5 (2.9%) and at one year in 

17 (11.3%).  In the opinion of this author and in 

accordance with other investigations such as those 

conducted by Gomez Carmone E.27, Ingt M, Madum 

S.28 Thorup et al, 29 Nansda D, Hansda L.30 Blande 

A. et al. 31 the lower occurrence of complications in 

the group of patients in which subtotal stitches were 

used for abdominal wall closure, resulted in a shorter 

hospital stay in this group of patients. It should be 

noted that in our study complications such as 

eventration, evisceration and incisional hernia did not 

present with significant differences with the use of PS 

for laparotomy closure against the reviewed 

literature. 

Conclusion 

The results of the use of the internal subtotal sutures 

in the closure of the abdominal wall were superior 

with respect to the synthesis of the wall with the total 

sutures. In the study population, women between 60-

69 years with white skin color predominated. The 

most frequent location of the tumor was in the sigmoid 

colon, for which most patients underwent elective 

surgery. There were fewer complications in patients 

where closure was performed with subtotal stitches, 

the most frequent being abscess and granuloma of 

surgical wound, 
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