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Objective: to identify factors associated with complex surgical wounds in the breasts and 

abdomen in outpatients. Method: observational case-control study involving 327 patients, 

distributed into 160 cases (complex surgical wound) and 167 controls (simple surgical wound). 

Data were extracted from the medical records and a binary logistic regression model was used 

for analysis, considering a significance level of 5%. Results: the factors associated with greater 

chance of occurrence of complex surgical wound were 18 to 59 years of age (p = 0.003), 

schooling < 8 years (p = 0.049), radiotherapy (p < 0.001), hysterectomy (p = 0.003), glycemia 

(≤ 99 mg/dL) and arterial hypertension (p = 0.033), while quadrantectomy (p = 0.025) served 

as a protective factor. Conclusion: radiotherapy was the most significant factor for surgical 

wound complications. Glycemic alteration was an unexpected result and shows the need for 

further studies related to this topic.
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Introduction

A surgical wound is characterized by an intentional 

rupture of the epithelial integrity of the skin and 

underlying structures. The ideal and most frequent 

healing process consists of the juxtaposition and 

alignment of the edges of the wound (first intention 

process), with the proliferative phase being completed 

in up to four weeks. In turn, second intention wound 

healing happens when the surgical wound remains 

open after the surgery and the proliferative phase 

occurs to repair a greater tissue loss. And finally, 

third intention healing happens when the surgical 

wound is left open for a short period of time and the 

re-approximation of the edges is performed later(1). 

Wound healing for first intention, called surgical site, 

can become complex (complex surgical wound) when 

the suture opens as the result of local complications 

such as seroma, hematoma, infection and dehiscence, 

requiring a longer time for spontaneous closure(2).

The prevalence of complex surgical wounds 

differs across countries according to the method 

of wound classification adopted in the studies and 

regional differences(3), ranging from 0.21 per 1,000 

people (95% confidence interval: 0.18-0.24)(4) to 0.41 

per 1,000 people (95% CI: 0.35-0.47)(3) in the UK, 

20.8% in the United States(5) and 15.0% in Brazil(6). 

As an aggravating factor to the epidemiological 

scenario of complex wounds, a recent study in the 

rural community of Rwanda, Africa, pointed to a 

probable underestimation of data due to the persistent 

inequities in access to surgical procedures, especially 

in low- and middle-income countries(7). Epidemiological 

data regarding complex surgical wounds are scarce 

and the existing ones approach the subject in general 

way, without specifying the site of occurrence, as for 

example, in abdomen and breasts.

The growing increase in the number of cases of 

chronic wounds in the population, as described in a 

study carried out in Germany(8), is also reflected in 

the financial burden and demand of human resources 

globally, representing an obstacle to health systems 

and to the economic development of each country. 

In addition, there are indirect costs, including 

economic loss for families, frustration for patients and 

caregivers, reduced quality of life, physical limitations, 

psychological disorders and social isolation(9-10).

The biological aspects involved in the wound 

healing process is well documented(11-12) and is based 

on four consecutive stages (hemostasis, inflammation, 

proliferation and tissue remodeling). Any change in the 

healing pathway may impair complete wound closure 

and cases of complications require special care. In 

contrast, the determination of risk factors that affect 

the healing process of surgical wounds is not yet 

clear in the literature(13-14). Among the main causes of 

surgical wound dehiscence are local infection, flaws in 

the surgical technique, excessive stress at the edges of 

the wound, and low perfusion in the area. In turn, local 

risk factors for complication of surgical site constitute 

a traumatic process in the wound after surgeries and 

radiotherapy. Among the systemic risk factors are 

age, malnutrition, obesity, smoking, immunological 

impairment, associated consumptive diseases, chronic 

use of steroidal drugs or immunotherapeutic drugs. 

Emergency surgery also increases the chances of 

surgical wound dehiscence(15).

In this context, the management of the treatment 

of surgical wounds should include the identification of 

possible critical factors for healing so as to provide 

individualized care. Nursing performance has an 

important role in monitoring the evolution of the 

wound healing process in general, however, previous 

studies(10,16-17) have shown flaws and lack of knowledge 

in clinical practice, impacting the quality of care.

In view of the literary scope, while the biological 

and epidemiological aspects of chronic wounds, 

especially venous and arterial ulcers, diabetic foot and 

pressure injury have been extensively researched(9), 

there is a lack of national and international 

information on complex surgical wounds, including 

guidelines directed at the prevention and treatment 

of these wounds.

Thus, in order to advance the knowledge on the 

theme, the objective of this study was to identify 

factors associated with complex surgical wounds in 

breasts and abdomen in outpatients.

Method

This is an observational case-control study 

performed in a large tertiary university hospital in 

Belo Horizonte, Minas Gerais, Brazil.

The inclusion criteria for selecting the sample 

were patients of both sexes, aged 18 years or older, 

submitted to surgical procedures in the mammary 

and abdominal area from January 2003 to November 

2015. Patients with prosthesis in the area of the 

breast, operative wounds submitted to the second 

intervention still in the immediate postoperative 

period, small incisions due to insertion of drains 

and tubes, and incomplete medical records in three 

or more variables of the study were excluded. After 

selecting the sample, after checking compliance 

with the aforementioned criteria, 327 patients were 

selected. Because the study consisted in a census 
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of all the cases under study, sample calculations are 

not justified.

The participants were divided in two groups: 

case group, composed of 160 patients with complex 

surgical wounds developed within up to 30 days after 

the surgery, in the hospital or residential setting, 

with second intention wound healing; and the control 

group, composed of 167 patients with simple surgical 

wound with first intention wound healing within up to 

30 days after surgery.

Simple surgical wound was the one that 

maintained apposed wound edges with the aid of the 

suture and presented complete epithelization within 

a period of 48 hours.  Complex surgical wound was 

the one that had partial or total suture dehiscence, 

regardless of the cause, and demanded a time of more 

than four weeks for complete healing.

It should be emphasized that in this study a period 

of 30 days after the surgical procedure was delimited 

to analyze the outcome because it is during this time 

that patients are under the chance of developing 

surgical site infection, in the absence of a prosthesis 

implant. In the last case, infection may occur within a 

year after the surgical procedure(6).

Data collection took place between December 

2015 and June 2016 through a semi-structured 

questionnaire applied by two researchers responsible 

for the research. The information was extracted by 

consulting the patient’s medical records. Data regarding 

the preoperative period up to the 30th postoperative 

day were included, regardless of whether the patient 

was hospitalized or was discharged.

The dependent variable consisted of surgical 

wounds healed by first intention (simple surgical 

wounds) in the control group, and surgical wounds 

healed by second intention (complex surgical wound) 

in the case group. The independent variables included 

sociodemographic variables (gender, age group 

categorized in adults [18-59 years old] and elderly [60 

years and over], schooling, family income); behavioral 

variables (alcoholism, smoking); morbidities 

(neoplasia, arterial hypertension, diabetes mellitus); 

Body Mass Index (BMI) categorized according to 

literature-based cut-off points(18) (low weight: < 18.5 

kg/m2, eutrophy: 18.5 to 24.9 kg/m2, overweight: 

25.0 to 29.9 kg/m2 and obesity: ≥ 30.0   kg/m2), 

neoadjuvant treatment (chemotherapy, radiotherapy), 

serum biomarkers (albumin, hemoglobin, fasting 

serum glycemia). For the analysis of the results of 

serum biomarkers, values classified within the range 

of normality were considered, being the hemoglobin 

for men ≥13g/dL and for women ≥12g/dL, fasting 

serum glucose ≤99 mg/dL and Albumin with an 

interval between 3.5 and 5.2 g/dL. The variables 

related to the surgical wound consisted of topography 

(abdomen, breast) and type of surgical intervention. 

The variables chosen were treated in a previous study 

on complex surgical wounds, directed by the authors 

of this study(2)

Data analysis was performed in the Statistical 

Package for Social Sciences (SPSS, version 23.0, 

Chicago, IL, USA). Initially, a descriptive analysis was 

performed, expressed as proportions. Pearson’s chi-

square test or Fisher’s exact test, when indicated, were 

used to compare the categorical variables. Afterwards, 

a multivariate analysis was performed using binary 

logistic regression with all the independent variables 

that presented p < 0.20 in the univariate analysis, and 

using the Backward method to remove the variables 

from the model. The variable neoplasia did not enter 

into the multivariate model due to the existence 

of collinearity with the variable radiotherapy. Thus 

the option was to include only the latter variable. 

To compose the final model, after adjusting for 

confounding factors, variables with p < 0.05 were 

considered statistically significant. The values   obtained 

were expressed as odds ratio (OR) and their respective 

95% CI. The fit of the final model was evaluated by the 

Hosmer & Lemeshow test. We also tested the plausible 

interactions contained in the final model.

The project was approved by the Research Ethics 

Committee of the Federal University of Minas Gerais 

under Opinion nº 01978412.0.0000.5149. Due to the 

fact that this was a medical research, the researchers 

signed the Term of Commitment to use the data.

Results

From the total of 327 patients submitted to breast 

or abdominal surgeries, 160 individuals presented 

complications in the surgical wound and composed 

the group of cases studied here, and the remaining 

(n = 167) patients who did not present complications 

composed the control group, in a 1: 1 ratio.

The sample consisted mainly of female patients 

(79.2%). The mean age was 51.4 (standard 

deviation = 15.3) years. Almost half (42.8%) 

of the participants did not complete elementary 

education, and 26.7% received one minimum wage. 

Regarding behavioral habits, 14.1% were alcoholics 

and 17.2% were smokers. Regarding the chronic 

conditions, neoplasia (67.6%), hypertension (41.9%) 

and diabetes mellitus (18.0%) prevailed. As for 

anthropometric data, 34.3% of the individuals were 

eutrophic. Regarding laboratory tests, serum albumin, 

hemoglobin and fasting blood glucose levels were 
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altered in 36.6%, 35.5% and 42.4% of the sample, 

respectively. The most prevalent type of surgical 

intervention was mastectomy (30.6%), followed by 

quadrantectomy (sectorectomy) (11.6%). In 50.2% 

Table 1 - Characteristics of the study sample according to demographic and behavioral variables in cases (complex 

surgical wound) and controls (simple surgical wound). University Hospital, Belo Horizonte, MG, Brazil, 2003 to 2015 

(n = 327)

Variables

Total
(n = 327)

Cases
(n = 160)

Controls
(n = 167) p-value* OR† [95% CI]‡

n (%) n (%) n (%)

Sex

Male 68 (20.8) 26 (38.2) 42 (61.8) 1.00 (ref.)

Female 259 (79.2) 134 (51.7) 125 (48.3) 0.047 1.73 [1.00-2.99]

Age group (years)

18-59 221 (67.6) 117 (52.9) 104 (47.1) 0.036 1.65 [1.03-2.64]

≥ 60 106 (32.4) 43 (40.6) 63 (59.4) 1.00 (ref.)

Schooling (years)

≥ 8 155 (57.2) 75 (48.4) 80 (51.6) 1.00 (ref.)

< 8 116 (42.8) 85 (73.3) 31 (26.7) <0.001 2.93 [1.74-4.91]

Family Income (MW) §

1 69 (26.7) 38 (55.1) 31 (44.9) 1.00 (ref.)

2-3 152 (58.9) 98 (64.5) 54 (35.5) 0.184 1.48 [0.83-2.64]

≥ 4 37 (14.3) 24 (64.9) 13 (35.1) 0.331 1.51 [0.66-3.44]

Alcoholism

Non-alcoholic 245 (75.2) 123 (50.2) 122 (49.8) 1.00 (ref.)

Alcoholic 46 (14.1) 23 (50.0) 23 (50.0) 0.980 1.01 [0.54-1.89]

Ex-alcoholic 35 (10.7) 14 (40.0) 21 (60.0) 0.372 0.67 [0.27-1.62]

Smoking

Non-smoker 237 (72.9) 114 (48.1) 123 (51.9) 1.00 (ref.)

Smoker 56 (17.2) 36 (64.3) 20 (35.7) 0.031 1.94 [1.06-3.55]

Ex-smoker 32 (9.8) 10 (31.3) 22 (68.8) 0.077 0.49 [0.22-1.08]

Variations in the total n are due to missing data. *p-value: differences in proportions (Chi-square test or Fisher’s exact test). †OR: Odds ratio. ‡ CI: 
Confidence Interval. §¶MW: minimum wage (Brazil) in the time of the study - R$ 240.00 (2003); R$ 260.00 (2004); R$ 300.00 (2005); R$ 350.00 (2006); 
R $380.00 (2007); R $415.00 (2008); R$ 465.00 (2009); R$ 510.00 (2010); R$ 540.00 and R$ 545.00 (2011); R$ 622.00 (2012); R$ 678.00 (2013); 
R$ 724.00 (2014); R$ 788.00.

Table 2 - Characteristics of the study sample according to the clinical variables in the cases (complex surgical wound) 

and controls (simple surgical wound). University Hospital, Belo Horizonte, MG, Brazil, 2003 to 2015 (n = 327)

Variables
Total (n=327) Cases

(n = 160)
Controls
(n = 167) p-value* OR† [95% CI]‡

n (%) n (%) n (%)

Morbidities

Neoplasms 221 (67.6) 100(45.2) 121 (54.8) 0.055 0.63 [0.40-1.01]

Arterial hypertension 137 (41.9) 73 (53.3) 64 (46.7) 0.181 1.35 [0.87-2.10]

Diabetes mellitus 59 (18.0) 27 (45.8) 32 (54.2) 0.591 0.86 [0.49-1.51]

BMI (kg/m2)§

<18.5 22 (6.9) 11 (50.0) 11 (50.0) 0.531 0.29 [-0.62-1.21]

18.5 - 24.9 110 (34.3) 47 (42.7) 63 (57.3) 1.00 (ref.)

25.0 - 29.9 88 (27.4) 46 (52.3) 42 (47.7) 0.182 0.38 [-0.18-0.95]

≥ 30.0 101 (31.5) 52 (51.5) 49 (48.5) 0.203 0.35 [-0.19-0.90]

of the patients, the wounds were located in the 

abdominal region and the most used neoadjuvant 

treatment was chemotherapy (22.6%). Further details 

of the sample are given in Tables 1 and 2.

(continue...)
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Variables
Total (n=327) Cases

(n = 160)
Controls
(n = 167) p-value* OR† [95% CI]‡

n (%) n (%) n (%)

Albumin (g/dL)

<3.5 59 (36.6) 32 (54.2) 27 (45.8) 1.00 (ref.)

≥ 3.5 102 (63.4) 54 (52.9) 48 (47.1) 0.874 0.95 [0.50-1.81]

Hemoglobin (g/%)

≥ 12 (F)** and ≥ 13 (M)†† 169 (64.5) 66 (39.1) 103 (60.9) 1.00 (ref.)

<12 (F)** and <13 (M)†† 93 (35.5) 46 (49.5) 47 (50.5) 0.103 1.53 [0.92-2.55]

Fasting glycemia (mg/dL)

> 99 100 (42.4) 34 (34.0) 66 (66.0) 1.00 (ref.)

≤ 99 136 (57.6) 64 (47.1) 72 (52.9) 0.044 1.73 [1.01-2.94]

Wound topography 

Abdomen 164 (50.2) 82 (50.0) 82 (50.0) 1.00 (ref.)

Breast 163 (49.8) 78 (47.9) 85 (52.1) 0.698 0.92 [0.60-1.42]

Surgical intervention

Mastectomy 100 (30.6) 50 (50.0) 50 (50.0) 0.797 1.06 [0.66-1.70]

Hysterectomy 22 (6.7) 21 (95.5) 1 (4.5) <0.001 25.08 [3.33-188.81]

Laparotomy 22 (6.7) 17 (77.3) 5 (22.7) 0.006 3.85 [1.39-10.71]

Hernioplasty 15 (4.6) 13 (86.7) 2 (13.3) 0.003 7.30 [1.62-32.87]

Surgical drainage 12 (3.7) 11 (91.7) 1 (8.3) 0.003 12.26 [1.56-96.06]

Quadrantectomy 38 (11.6) 7 (18.4) 31 (81.6) <0. 0.20 [0.09-0.47]

Exeresis 6 (1.8) 6 (100.0) 0 (0) 0.013 ‡‡

Amputation of the rectum 8 (2.4) 6 (75.0) 2 (25.0) 0.166 3.21 [0.64-16.17]

Cesarean section 6 (1.8) 6 (100.0) 0 (0) 0.013 ‡‡

Colectomy 13 (4.0) 5 (38.5) 8 (61.5) 0.441 0.64 [0.21-2.00]

Neo-adjuvant

Chemotherapy 74 (22.6) 37 (50.0) 37 (50.0) 0.834 1.06 [0.63-1.77]

Radiotherapy 50 (15.3) 45 (90.0) 5 (10.0) <0.001 12.68 [4.88-32.93]

Variations in the total n are due to missing data. *p-value: differences in proportions (Chi-square test or Fisher’s exact test). †OR: Odds ratio. ‡CI: 
Confidence Interval. BMI: Body mass index. **F: Female. ††M: Male. ‡‡ It was not possible to calculate OR due to the presence of null cases.

The independent variables that presented the 

greatest chance for surgical wound complications 

(p < 0.05) in the univariate analysis were female gender 

(OR = 1.73, 95% CI = 1.00-2.99), age group 18-59 

years (OR = 1.65; 95% CI = 1.03-2.64), schooling < 8 

years (OR = 2.93; 95% CI = 1.74-4.91), smoking habit 

(OR = 1.94; 95% CI = 1.06-3.55), fasting glycemia ≤ 99 

mg/dL (OR = 1.73; 95% CI = 1.01-2.94), hysterectomy 

surgery (OR = 25.08; 95% CI = 3.33-188.81), 

laparotomy (OR = 3.85; 95% CI = 1.39-10.71), 

hernioplasty (OR = 7.30; 95% CI = 1.62-32.87), 

surgical drainage (OR = 12.26; 95% CI = 1.56-96.06) 

and radiotherapy (OR = 12.68; 95% CI = 4.88-32.93). 

The surgical procedures exeresis and cesarean section 

also acted as factors that increased the risk for complex 

surgical wound; however, it was not possible to calculate 

the risk (OR) due to the existence of null cases. On the 

other hand, quadrantectomy (sectorectomy) (OR = 0.20; 

95% CI = 0.09-0.47) was associated with a lower chance 

of a complex surgical wound (Tables 1 and 2).

After controlling for the confounding variables 

through logistic regression analysis, the following 

variables remained significantly associated (p < 0.05) 

with a greater chance of occurrence of the outcome 

(complex surgical wound): radiotherapy (OR = 36.13; 

95% CI = 8.47-154.11), hysterectomy surgery 

(OR = 13.34; 95% CI = 1.59-112.00), schooling < 8 years 

(OR = 2.28; 95% CI = 1.00-5.20), hernioplasty 

(OR = 36.41; 95% CI = 3.35-395.06), laparotomy 

(OR = 7.80; 95% CI = 1.91-31.91), age group 18-

59 years (OR = 4.58; 95% CI = 1.69-12.40), fasting 

glycemia ≤ 99mg/dL (OR = 3.31; 95% CI = 1.39-7.88) and 

arterial hypertension (OR = 2.65; 95% CI = 1.08-6.50). In 

the multivariate analysis, quadrantectomy (sectorectomy) 

(OR = 0.08; 95% CI = 0.008-0.72) remained a factor 

associated with a lower chance of occurrence of complex 

surgical wound (Table 3). The adjustment test (Hosmer 

& Lemeshow test) of the final model was satisfactory 

(p-value = 0.2946). There was no interaction between 

covariables in the final model (Table 3).

Table 2 - (continuation)
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Table 3 - Factors associated with the presence of 

complex surgical wound (cases) and simple surgical 

wound (controls). University Hospital, Belo Horizonte, 

MG, Brazil, 2003 to 2015 (n = 327)

Variables ORajusted* 95% CI† p-value‡

Neoadjuvant/Radiotherapy

    No 1.00 (ref.)

    Yes 36.13 8.47-154.11 <0.001

Hysterectomy

    No 1.00 (ref.)

    Yes 13.34 1.59-112.00 0.017

Schooling (years)

    ≥ 8 1.00 (ref.)

    < 8 2.28 1.00-5.20 0.049

Quadrantectomy

    No 1.00 (ref.)

    Yes 0.08 0.008-0.72 0.025

Hernioplasty

    No 1.00 (ref.)

    Yes 36.41 3.35-395.06 0.003

Laparotomy

    No 1.00 (ref.)

    Yes 7.80 1.91-31.91 0.004

Age group (years)

    18-59 4.58 1.69-12.40 0.003

    ≥ 60 1.00 (ref.)

Fasting glycemia (mg/dL)

> 99 1.00 (ref.)

≤ 99 3.31 1.39-7.88 0.007

Arterial hypertension

    No 1.00 (ref.)

    Yes 2.65 1.08-6.50 0.033

*OR: Odds ratio. †CI: Confidence Interval. ‡p-value: differences in 

proportions (logistic regression).

Discussion

Surgical wound complications may lead to longer 

hospitalization, readmissions, and multiple surgeries(3), 

with an estimated cost of $6.5 billion in the United 

States(15).

The identification of the risk factors for surgical 

wound complication, as well as a better understanding 

of the changes in the wound healing process induced by 

causative agents allows improvements in healing process 

outcomes. It is worth noting that multiple local and 

systemic risk factors are common and act independently 

or, concomitantly, potentiating the synergic effect of the 

deleterious action on the wound healing process(13).

Among the nine independent variables kept in 

the multivariate model, four referred to the type of 

surgical intervention. Similar results were identified in 

previous studies(19-21).

An epidemiological study with a sample of 

175 patients submitted to gynecological surgeries 

reported an incidence of 10.9% of complications in the 

postoperative period, being surgical site infection the 

most frequent. It was noted that 19.8% of the surgeries 

were hysterectomies(20). In another study aimed at 

identifying postoperative complications in patients 

submitted to hysterectomy, sepsis due to hematoma of 

the surgical wound was identified in four patients among 

98 submitted to abdominal hysterectomy(22). The routes 

for performing procedures involving the uterus and 

appendages are the vaginal, abdominal and laparoscopic 

routes, and the abdominal approach is most frequent in 

some centers(20).

Laparotomy as a risk factor for development 

of complex surgical wounds was confirmed in other 

studies(19,23). Such studies also identified a highest 

incidence of surgical wound dehiscence to be related 

with emergency laparotomy, duration of the surgical 

procedure of more than two hours, abdominal distension, 

potential contamination, and surgical site infection, the 

latter being the most common factor.

In a study involving 476 patients submitted to 

hernioplasty with mesh, 6.5% developed deep surgical 

site infection, with surgery time being the only significant 

associated risk factor(24). However, in another study 

involving 146 patients submitted to hernioplasty surgery 

with mesh, among 73 open surgeries and another 73 by 

laparoscopy, it was observed that 31% of the patients 

who underwent the laparoscopic procedure had surgical 

site infection, compared with 48% of the others who had 

open surgeries(21).

In turn, patients who underwent a quadrantectomy 

had a lower chance of developing a complex surgical 

wound. Breast cancer treatment involves two main types 

of surgery: conservative breast surgery and mastectomy. 

The first one, also called quadrantectomy, tumorectomy, 

partial mastectomy or segmental mastectomy, consists 

of the removal of the segment or sector of the breast 

that contains the tumor. The goal is to remove the tumor 

along with some normal adjacent tissue. On the other 

hand, total mastectomy consists of the extraction of the 

breast, including all breast tissue and sometimes other 

nearby tissues(25). Quadrantectomy is obviously less 

aggressive when compared to other surgical approaches, 

including those cited in this study where patients were 

more likely to present  surgical wound complications.

Associated diseases and treatments may also 

influence the rate of surgical wound complications. In 

the present study, patients with arterial hypertension 

and those who had undergone neoadjuvant radiotherapy 

had a higher chance of complications. Hypertension is a 

chronic disease capable of altering normal blood flow, 
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culminating in decreased supply of oxygen and nutrients 

necessary for the healing of tissues that are damaged in 

the surgical procedure(26). Although hypoxia attracts the 

displacement of neutrophils and macrophages, oxygen 

is important to the healing process because it favors 

phagocytosis. It is also essential for the deposition of 

collagen, acting as a substrate in the hydroxylation of 

proline and lysine residues(12). When this process does not 

occur, the surgical wound may present complications, as 

evidenced in a study performed with patients undergoing 

laparotomy(27). Arterial hypertension was associated 

with a higher probability of occurrence of surgical site 

infection with early postoperative dehiscence, as well as 

hypoproteinemia and malignant diseases(27). Considering 

that hypertension is a modifiable risk factor, collective 

actions to prevent this chronic condition are necessary 

in order to reduce the complications resulting from high 

blood pressure levels. Despite the high prevalence of 

hypertension (approximately 600 million people)(28), 

the literature on this disease as a risk factor for the 

development of complex surgical wound is scarce.

The predictive factor associated to complex 

surgical wound of greater statistical significance was 

neoadjuvant radiotherapy. This is a common treatment 

against cancers. However one of the undesirable effects 

of exposure to radiation is the occurrence of involuntary 

lesions in the underlying skin, causing tissue ischemia 

and in some cases ulcerations, consequently slowing 

the healing process of the wound(12). The mechanisms 

responsible for these changes are complex and the 

existing treatment is limited. In order to elucidate this 

complexity, a systematic review was carried out with 

a sample of 93 articles. Prominent theories include 

cell depletion, stromal cell dysfunction, aberrant 

collagen deposition, and microvascular damage. Pro-

inflammatory cytokines and free-radical cascades 

contribute to chronic radiation damage(29).

However, the time between the end of the 

radiotherapy and the surgery seems to influence the 

appearance of the complications. A study(30) performed 

with 511 patients submitted to abdominal wall 

reconstruction, of which 381 did not receive previous 

radiotherapy and 130 received, found no difference 

between groups in the rate of surgical wound complication. 

Another study carried out with 199 patients submitted to 

breast reconstruction; 100 patients had previously been 

irradiated and the remainder had not been irradiated. 

The study demonstrated that the irradiated patients had 

more complications such as surgical wound dehiscence 

and surgical site infection(31). In both studies(30-31), 

patients had complied with the three-week period of 

radiotherapy cessation in the preoperative period.

In the present study, schooling of less than 

eight years was also a risk factor for surgical wound 

complication. The importance and influence of the 

participation of patients in the prevention of infections 

are considered paramount for improving patients’ 

safety. The training of this public through provision 

of information necessary for their participation in the 

prevention of surgical site infection can play an important 

role in the implementation of recommendations and, 

and this is influenced by their level of schooling of the 

patients(32). Another data related to the prevention of 

complications in the postoperative period is related to 

the adherence of patients to the guidelines given by 

the health team. The level of education of the patients 

can interfere in the learning process. This is therefore 

a factor that deserves attention in the health education 

process, because individuals with low instructional level 

demand more detailed information regarding forms of 

preventing infection.

Fasting glycemia of less than 99 mg/dL, found in 

this study as a risk factor for complex surgical wound, 

contradicts the literature where hyperglycemia appears 

as a factor that induces complications of complex 

wounds(11,33). However, hyperglycemia is present in 

as a response to surgical trauma. Surgical aggression 

triggers a neuroendocrine and metabolic reaction with 

changes that translate into a hypercatabolic state, 

with elevated plasma levels of catabolic hormones 

(cortisol, glucagon, catecholamines) and hormone 

release by the hypothalamus stimulating the release 

of adrenocorticotrophic hormone, growth hormone, 

prolactin, endorphins and antidiuretic hormone by the 

pituitary. This process presents two distinct phases of 

metabolic response to trauma: an early phase and a late 

phase. The first phase, lasting two to three days, occurs 

immediately after the aggression and is characterized by 

hemodynamic instability, represented by hypovolemia, 

hypotension, decreased blood flow, increased systemic 

vascular resistance, and increased insulin, catecholamines, 

and circulating glucocorticoids and mineralocorticoids. 

The second phase is the hyperdynamic response to 

aggression, symbolized by water retention, increased 

vascular permeability, decreased vascular resistance, 

with increasing catecholamines, glucocorticoids, 

producing hyperglycemia and proteolysis, the common 

denominator being hypermetabolism. The two phases 

have hyperglycemia in common. Normally, after surgical 

stress, most patients recover their major vital functions 

within four to five days(34). Furthermore, diabetes mellitus 

is responsible for microvascular lesions that affect tissue 

oxygen levels and nutrient supplies; thus, high glycemic 

levels also affect leukocyte function, essential in the 

wound healing pathway(12).
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Another contradiction identified in this study 

concerns the greater susceptibility of surgical wound 

complication in people aged between 18 and 59 

years. However, this result is not unanimous among 

researchers(19,23). Previous study showed that patients 

over 80 years of age presented a higher risk for wound 

dehiscence, besides a significantly increased risk of 

second surgery due to superficial infection or bleeding(35). 

With advancing age, the epidermal layer tends to 

become thinner and the inflammatory, migratory and 

proliferation responses slower. These patients are also 

more prone to multiple chronic conditions and to a 

greater number of associated risk factors, potentiating 

deleterious action on wound healing pathways(12-13).

From another perspective, the impact of the 

consequences of complex surgical wounds on younger 

people tends to be more serious compared to the elderly 

as a result of the greater probability that people in younger 

age groups are inserted in the labor market, providing 

the support for their families. This assertion is supported 

by a recent study(10) that evaluated the perceptions of 

people living with complex surgical wounds, reinforcing 

the uncertainties and financial constraints due to the 

limitations imposed by non-healing of the wound, loss 

of employment and interference with the life cycle of 

the family.

In addition to the findings of this study, probable 

underestimation of risk factors should be considered as 

a result of the fact that the data was extracted from a 

secondary source (medical records). Also, an interesting 

study(7) conducted in the rural community of Rwanda, 

Africa, showed a prevalence of 12.0% (95% CI: 9.2-14.9)  

of untreated surgical conditions due to lack of access to 

the surgical procedure, with 5.3% (95% CI: 3.3-7.3) of 

the conditions caused by lesions/wounds. Therefore, our 

findings are attributable to those people who had access 

to surgical procedures, excluding people who were at 

home without the opportunity for treatment. This reality 

is worrying because estimates indicate that there are 

approximately 5 billion people in the world without 

access to surgical care when necessary, a consequence 

of social inequities in access to treatment(36). This may 

result in the worsening of the patient’s clinical condition, 

requiring emergency surgeries and implying a greater 

chance of complications in the healing process of the 

postoperative wound.

Initiative for better management of chronic wound 

care has been proposed in Australia with the creation of 

a Mobile Wound Care (MWC) database. The MWC is an 

electronic web-based system of chronic wound care in 

the rural community of the Gippsland region, containing 

information on wound etiology, healing process and 

treatment costs(13). Other programs have been developed 

in countries with social problems such as in Haiti and 

in African countries, evidencing improvements in the 

indicators of control of complications of complex wounds(36).

Thus, the nursing team should assume 

responsibility for patients safety, so that its clinical 

decisions be in line with the best scientific evidence 

available. However, there are records in the literature 

of failures in the nursing care process, as evidenced in 

previous research(10,16-17). It is possible to mention the 

dissatisfaction of patients with complex surgical wounds 

with the lack of continuity and quality of nursing care 

in the management of the complex wound, particularly 

the lack of information about the care to be provided 

to the wound in post-discharge moments, conflicting 

pieces of information provided by different healthcare 

professionals and failure to comply with the frequency 

of exchange of dressings at home(10).

Strict knowledge of risk factors for surgical 

wound complications in breast and abdominal regions 

contributes to better systematization of care and 

planning of therapeutic strategies, including greater 

caution for certain types of surgery, as well as, chronic 

conditions, exposure to radiotherapy, instructional level 

and possible social vulnerability for people at productive 

age. Furthermore, although the present study did not 

identify an association between obesity and smoking, 

previous research has shown that weight reduction(13) 

and smoking cessation(37) favor the healing process 

of the wound. In this sense, care must be based on a 

holistic, patient-centered approach(13).

One of the limitations of this study is the fact that 

the data came from a single hospital institution, which is 

a reference in the care of complex wounds. Due to this, 

the data should be interpreted with caution. Another 

possible limitation is associated to the reliability of 

notes in medical records and retrospective data, with 

the possibility of information bias. These facts made 

it impossible to identify the cause of surgical wound 

complication, whether it was hematoma, infection 

or dehiscence.

Data from a secondary source may have influenced 

the outcome related to fasting glycemia of less than 

99 mg/dL as a risk factor for complex surgical wound. 

However, the weaknesses cited do not lessen the 

relevance of the study because of its contribution to new 

knowledge on the theme.

This study aims to contribute to a better 

understanding of the factors related to surgical wound 

complications. The results obtained support the nursing 

care to patients who undergo surgical procedures, 

especially those involving the abdomen and breasts. 

In addition, they will support the creation or revision of 

specific protocols, aiming to reduce the occurrence of 
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complications in these wounds and, consequently, their 

economic and biopsychosocial impacts.

The adequate identification of risk factors for 

surgical wound complications implies the improvement of 

care processes and the reduction of these postoperative 

complications. Given the scarce literature on the subject, 

it is necessary to invest more in scientific productions, 

with a design of more robust clinical studies and relevant 

actions of continuing education for people inserted in the 

health area.

Conclusion

In short, this study identified radiotherapy as 

a factor of greater significance for surgical wound 

complications. Other associated factors were the type 

of surgical intervention, chronic condition, radiation 

exposure, instructional level and age. Quadrantectomy, 

which is a less invasive surgery, acted as a protective 

factor. In contrast, fasting glycemia below 99 mg/dL 

appeared as a risk factor; this was an unexpected result 

showing the need for a better understanding of the 

glycemic effects on the wound healing process.

Safety flaws in care processes, added to extrinsic 

and intrinsic characteristics of the subjects, can result 

in significant complications in the healing of surgical 

wounds. Previous Knowledge of the factors that trigger 

these complications is extremely important to plan 

preventive actions.

References

1. Olczyk P, Mencner L, Komosinska-Vassev K. The role of 

the extracellular matrix components in cutaneous wound 

healing. Biomed Res Int. [Internet]. 2014 Mar [cited Mar 

7, 2016];2014:8. Available from: https://www.hindawi.

com/journals/bmri/2014/747584/cta/

2. Borges EL, Pires JF, Abreu MNS, Lima VLA, Silva PAB, 

Soares SM. Factors associated with the healing of complex 

surgical wounds in the breast and abdomen: retrospective 

cohort study. Rev. Latino-Am. Enfermagem. [Internet]. 

2016 [cited Jan 12, 2018];24:e2811. Available from: http://

www.scielo.br/pdf/rlae/v24/0104-1169-rlae-24-02811.pdf.

3. Chetter IC, Oswald AV, Fletcher M, Dumville JC, 

Cullum NA. A survey of patients with surgical wounds 

healing by secondary intention; an assessment of 

prevalence, aetiology, duration and management. J 

Tissue Viability. [Internet]. 2017 May [cited Jan 12, 

2018];26(2):103-107. Available from: https://www.ncbi.

nlm.nih.gov/pubmed/28049612

4. Hall J, Buckley HL, Lamb KA, Stubbs N, Saramago 

P, Dumville JC, et al. Point prevalence of complex 

wounds in a defined United Kingdom population. 

Wound Repair Regen. [Internet]. 2014 Nov/Dec [cited 

Jan 12, 2018];22(6):694-700. Available from: http://

onlinelibrary-wiley.ez27.periodicos.capes.gov.br/

doi/10.1111/wrr.12230/epdf

5. Fife CE, Carter MJ, Walker D, Thomson B. Wound 

care outcomes and associated cost among patients 

treated in US outpatient wound centers: data from 

the US Wound Registry. Wounds. [Internet]. 2012 

Jan [cited Nov 19, 2016];24(1):10-7. Available 

from: https://pdfs.semanticscholar.org/ba1d/

c251783e4dc6633306f83780b1666bcd3b71.pdf

6. Coltro PS, Ferreira MC, Batista BPSN, Nakamoto 

HA, Milcheski DA, Tuma P Júnior. Surgical treatment of 

complex wounds: experience of plastic surgery in the 

Hospital das Clinicas FMUSP. Rev Med. [Internet]. 2010 

Jul/Dez [cited Jan 12, 2018];89(3/4):153-7. Available 

from: https://www.revistas.usp.br/revistadc/article/

download/46290/49946

7. Maine RG, Linden AF, Riviello R, Kamanzi E, Mody GN, 

Ntakiyiruta G, et al. Prevalence of Untreated Surgical 

Conditions in Rural Rwanda A Population-Based Cross-

sectional Study in Burera District. JAMA Surg. [Internet]. 

2017 Dec [cited Jan 14, 2018];152(12):e174013. Available 

from: https://jamanetwork.com.ez27.periodicos.capes.

gov.br/journals/jamasurgery/ fullarticle/2659484

8. Heyer K, Herberger K, Protz K, Glaeske G, Augustin 

M. Epidemiology of chronic wounds in Germany: analysis 

of statutory health insurance data. Wound Repair Regen. 

[Internet]. 2016 Mar [cited Jan 13, 2018];24(2):434-42. 

Available from: http://onlinelibrary-wiley.ez27.periodicos. 

capes.gov.br/doi/10.1111/wrr.12387/epdf

9. Tricco AC, Antony J, Vafaei A, Khan PA, Harrington A, 

Cogo E, et al. Seeking effective interventions to treat 

complex wounds: an overview of systematic reviews. BMC 

Med. [Internet]. 2015 Apr [cited Jan 12, 2018];13:89. 

Available from: https://bmcmedicine.biomedcentral.

com/ articles/10.1186/s12916-015-0288-5

10. McCaughan D, Sheard L, Cullum N, Dumville J, 

Chetter I. Patients’ perceptions and experiences of living 

with a surgical wound healing by secondary intention: 

A qualitative study. Int J Nurs Stud. [Internet]. 2018 

Jan [cited Jan 12, 2018];77:29-38. Available from: 

http://www.journalofnursingstudies.com/article/S0020-

7489(17)30222-5/pdf

11. Sharp A, Clark J. Diabetes and its effects on wound 

healing. Nurs Stand. [Internet]. 2011 Jul [cited Jan 13, 

2018];25(45):41-7. Available from: https://journals.

rcni.com/doi/pdfplus/10.7748 /ns.25.45.41.s48

12. Singh S, Young A, McNaught CE. The physiology 

of wound healing. Surgery. [Internet]. 2017 Sep 

[cited Jan 11, 2018];35(9):473-7. Available from: 

http://www.surgeryjournal.co.uk/article/S0263-9319 

(17)30136-9/pdf



www.eerp.usp.br/rlae

10 Rev. Latino-Am. Enfermagem 2018;26:e3052.

13. Khalil H, Cullen M, Chambers H, Carroll M, Walker 

J. Elements affecting wound healing time: an evidence 

based analysis. Wound Repair Regen. [Internet]. 2015 

Jul/Aug [cited Jan 11, 2018];23(4):550-6. Available 

from: http://onlinelibrary-wiley.ez27.periodicos.capes.

gov.br/ doi/10.1111/wrr.12307/epdf

14. Sandy-Hodgetts K, Carville K, Leslie GD. Determining 

risk factors for surgical wound dehiscence: a literature 

review. Int Wound J. [Internet]. 2015 Jun [cited Jan 11, 

2018];12(3):265-75. Available from: http://onlinelibrary-

wiley.ez27.periodicos.capes.gov.br/doi/10.1111/iwj.12 

088/epdf

15. Gupta S, Andersen C, Black J, de Leon J, Fife C, Lantis 

Ii JC, et al. Management of chronic wounds: diagnosis, 

preparation, treatment, and follow-up. Wounds. 

[Internet]. 2017 Sep [cited Jan 17, 2018];29(9):S19-S36. 

Available from: http://www.woundsresearch.com/files/

wounds/Acelity_Supp_PRINTER.pdf

16. Gonçalves MBB, Rabeh SAN, Terçariol CAS.  The 

contribution of distance learning to the knowledge 

of nursing lecturers regarding assessment of chronic 

wounds. Rev. Latino-Am. Enfermagem. [Internet]. 

2015 [cited Jan 12, 2018];23(1):122-9. Available 

from: http://www.scielo.br/pdf/rlae/v23n1/0104-1169-

rlae-23-01-00122.pdf

17. Christie J, Gray TA, Dumville JC, Cullum NA. Do 

systematic reviews address community healthcare 

professionals’ wound care uncertainties? Results from 

evidence mapping in wound care. PLoS One. [Internet]. 

2018 Jan [cited Jan 12, 2018];13(1):e0190045. 

Available from: http://journals.plos.org/plosone/article/

file?id=10.1371/journal.pone.0190045&type=printable

18. World Health Organization. Physical status: the use 

and interpretation of anthropometry. Geneva: WHO; 

1995. 854 p. [Internet]. [cited Jan 3, 2018]; (Technical 

Report Series, 854). Available from: http://apps.who.int/

iris/bitstream/10665/37003/1/WHO_TRS_854.pdf

19. Muneiah N, Kumar NMR, Sabitha P, Prakash GV. 

Abdominal wound dehiscence: a look into the risk 

factors. IOSR-JDMS. [Internet]. 2015 Oct [cited Mar 

24, 2016];14(10):47-54. Available from: http://www.

iosrjournals.org/iosr-jdms/papers/Vol14-issue10/

Version-1/H0141014754.pdf 

20. Coelho SM, Perez Ede L, Lins CD, Gomes MT, Bella ZI, 

Andres MP, et al. Epidemiological profile and postoperative 

complications of women undergoing gynecological 

surgery in a reference center in the northern Brazilian 

legal Amazon. Rev Col Bras Cir. [Internet]. 2015 Nov/

Dec [cited Dec 3, 2016];42(6):372-5. Available from: 

https://www.ncbi.nlm.nih.gov/ pubmed/26814988

21. Itani KM, Hur K, Kim LT, Anthony T, Berger DH, 

Reda D, et al. Comparison of laparoscopic and open 

repair with mesh for the treatment of ventral incisional 

hernia: a randomized trial. Arch Surg. [Internet]. 2010 

Apr [cited Dec 03, 2016];145(4):322-8. Available from: 

https://jamanetwork.com.ez27.periodicos.capes.gov.br/

journals/jamasurgery/fullarticle/40 5884

22. Freitas CB, Gomes NP, Campos LM, Estrela FM, 

Cordeiro KCC, Santos RM. Postsurgical complications of 

a hysterectomy: integrative review. Rev Baiana Enferm. 

[Internet]. 2016 Abr/Jun [cited Dec 3, 2016];30(2):1-11. 

Available from: https://portalseer.ufba.br/index. php/

enfermagem/article/view/15660/pdf_50

23. Ramneesh G, Sheerin S, Surinder S, Bir S. A 

prospective study of predictors for post laparotomy 

abdominal wound dehiscence. J Clin Diagn Res. 

[Internet]. 2014 Jan [cited Nov 30, 2016];8(1):80-3. 

Available from: https://www.ncbi.nlm.nih.gov/pmc/

articles/PMC3939595/pdf/ jcdr-8-80.pdf

24. Stremitzer S, Bachleitner-Hofmann T, Gradl B, 

Gruenbeck M, Bachleitner-Hofmann B, Mittlboeck M, 

et al. Mesh graft infection following abdominal hernia 

repair: risk factor evaluation and strategies of mesh 

graft preservation. A retrospective analysis of 476 

operations. World J Surg. [Internet]. 2010 Jul [cited 

Dec 03, 2016];34(7):1702-9. Available from: https://

link-springer-com.ez27.periodicos.capes.gov.br/content/

pdf/10.1007%2Fs00268 -010-0543-z.pdf

25. Tomazelli JG, Silva GAE. Breast cancer screening 

in Brazil: an assessment of supply and use of Brazilian 

National Health System health care network for the period 

2010-2012. Epidemiol Serv Saude. [Internet]. 2017 Oct/

Dec [cited Jan 10, 2018];26(4):713-24. Available from: 

http://www.scielo.br/pdf/ress/v26n4/en_2237-9622-

ress-26-04-00713.pdf

26. Tazima MFGS, Vicente YAMVA, Moriya T. Wound 

biology and healing. Medicina. [Internet]. 2008 [cited 

Dec 7, 2016];41(3):259-64. Available from: http://www.

revistas.usp.br/ rmrp/article/view/271/272

27. Aksamija G, Mulabdic A, Rasic I, Aksamija L. 

Evaluation of risk factors of surgical wound dehiscence 

in adults after laparotomy. Med Arch. [Internet]. 2016 

Oct [cited Jan 10, 2018];70(5):369-72. Available from: 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC51364 

27/pdf/MA-70-369.pdf

28. World Health Organization. Global status report on 

noncommunicable diseases 2010. Geneva: WHO; 2011. 

162 p. [Internet]. [cited Jan 14, 2018]. Available from: 

http://www.who.int/nmh/publications/ncd_report_full_

en.pdf

29. Jacobson LK,  Johnson MB,  Dedhia RD,  Niknam-Bienia S,  

Wong AK. Impaired wound healing after radiation therapy: 

a systematic review of pathogenesis and treatment. JPRAS 

Open. [Internet]. 2017 [cited Jan 11, 2018];13:92-105. 

Available from: https://www.sciencedirect.com/science/

article/pii/S2352587817300256



www.eerp.usp.br/rlae

11Spira JAO, Borges EL, Silva PAB, Abreu MNS, Guedes ACM, Pires-Junior JF.

Received: July 11th 2017

Accepted: July 26th 2018

Copyright © 2018 Revista Latino-Americana de Enfermagem
This is an Open Access article distributed under the terms of the 
Creative Commons (CC BY).
This license lets others distribute, remix, tweak, and build upon 
your work, even commercially, as long as they credit you for the 
original creation. This is the most accommodating of licenses 
offered. Recommended for maximum dissemination and use of 
licensed materials.

Corresponding author:
Josimare Aparecida Otoni Spira
E-mail: j.otoni@yahoo.com.br

 https://orcid.org/0000-0002-6577-0394

30. Giordano S, Garvey PB, Baumann DP, Liu J, Butler 

CE. Prior radiotherapy does not affect abdominal wall 

reconstruction outcomes: evidence from propensity score 

analysis. Ann Surg Oncol. [Internet]. 2017 Mar [cited 

Dec 3, 2016];24(3):816-22. Available from: https://

link-springer-com.ez27.periodicos.capes.gov.br/content/

pdf/10.1245%2Fs10434-016-5603-7.pdf

31. Momoh AO, Colakoglu S, de Blacam C, Gautam 

S, Tobias AM, Lee BT. Delayed autologous breast 

reconstruction after postmastectomy radiation therapy: 

is there an optimal time? Ann Plast Surg. [Internet]. 

2012 Jul [cited Dec 3, 2016];69(1):14-8. Available from: 

https://insights.ovid. com/pubmed?pmid=21629047

32. Tartari E, Weterings V, Gastmeier P, Rodríguez Baño 

J, Widmer A, Kluytmans J, et al. Patient engagement 

with surgical site infection prevention: an expert panel 

perspective. Antimicrob Resist Infect Control. [Internet]. 

2017 May [cited Dec 15, 2017];6:45. Available 

from: https://www.ncbi.nlm.nih.gov/pmc/articles/

PMC5427557/pdf/13756_2017_Article_202. pdf

33. Lafosse A, Dufeys C, Beauloye C, Horman S, Dufrane 

D. Impact of hyperglycemia and low oxygen tension 

on adipose-derived stem cells compared with dermal 

fibroblasts and keratinocytes: importance for wound 

healing in Type 2 Diabetes. PLoS One. [Internet]. 2016 

Dec [cited Jan 20, 2018];11(12):e0168058. Available 

from: https://www.ncbi.nlm.nih.gov/pmc/ ticles/

PMC5167273/pdf/pone.0168058.pdf

34. Basile-Filho A, Suen VMM, Martins MA, Coletto 

FA, Marson F. Trauma and sepsis metabolic response 

monitoring. Medicina. [Internet]. 2001 Jan/Mar [cited Jan 

14, 2018];34:5-17. Available from: http://revista.fmrp.

usp.br/2001/vol34n1/monitorizacao.pdf

35. Rühling V, Gunnarsson U, Dahlstrand U, Sandblom 

G. Wound healing following open groin hernia surgery: 

the impact of comorbidity. World J Surg. [Internet]. 2015 

Oct [cited Jan 14, 2018];39(10):2392-9. Available from: 

https://link-springer-com.ez27.periodicos.capes.gov.br/ 

content/pdf/10.1007%2Fs00268-015-3131-4.pdf

36. Meara JG, Leather AJ, Hagander L, Alkire BC, Alonso 

N, Ameh EA, et al. Global Surgery 2030: evidence and 

solutions for achieving health, welfare, and economic 

development. Lancet. [Internet]. 2015 Aug [cited Jan 

18, 2018];386(9993):569-624. Available from: http://

www.thelancet.com/pdfs/journals/lancet/PIIS0140-

6736(15)60160-X.pdf

37. Cavichio BV, Pompeo DA, Oller GASAO, Rossi LA. Duration 

of smoking cessation for the prevention of surgical wound 

healing complications. Rev Esc Enferm USP. [Internet]. 

2014 Feb [cited Dec 7, 2016];48(1):170-6. Available 

from: http://www.scielo.br/pdf/reeusp/ v48n1/0080-6234-

reeusp-48-01-170.pdf


