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Surgical site infections in women and their
association with clinical conditions
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ABSTRACT

Introduction: Surgical site infections (SSIs) can affect body tissues, cavities, or organs manipulated in surgery and constitute
14% to 16% of all infections. This study aimed to determine the incidence of SSIs in women following their discharge from
a gynecology outpatient clinic, to survey different types of SSIs among women, and to verify the association of SSIs with
comorbidities and clinical conditions. Methods: Data were collected via analytical observation with a cross-sectional design,
and the study was conducted in 1,026 women who underwent gynecological surgery in a teaching hospital in the municipality of
Teresina, in the northeast Brazilian State of Piaui, from June 2011 to March 2013. Results: The incidence of SSIs after discharge
was 5.8% among the women in the outpatient clinic. The most prevalent surgery among the patients was hysterectomy, while the
most prevalent type of SSI was superficial incisional. Comorbidities in women with SSIs included cancer, diabetes mellitus, and
hypertension. Conclusions: Surveillance of SSIs during the post-discharge period is critical for infection prevention and control.
It is worth reflecting on the planning of surgical procedures for patients who have risk factors for the development of SSIs.
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INTRODUCTION

Surgical site infections (SSIs) can affect body tissues,
cavities, or organs manipulated in surgery, and diagnosis is
based on clinical and laboratory criteria. SSIs can manifest
within 30 days after a surgical procedure or even up to a year
with prosthesis implantation'.

Surgical site infections have the third highest incidence
among the types of infections that afflict hospitalized patients,
comprising 14% to 16% of total infections. SSIs are classified
as superficial incisional, deep incisional, and organ or space.
The first type affects only the skin or subcutaneous tissue of the
incision site; the second type involves deep structures of the wall,
fascia, and muscle layer; and the third type affects any part of
the anatomy that is opened or manipulated during the surgical
procedure, with the exception of a wall incision'.

SSIs increase the rate of rehospitalization; the use of health
care, diagnostic, and therapeutic resources; and hospital costs.
The shorter the hospitalization time is for surgery, the lower
the risk of infection is*. Therefore, it is necessary to develop a
safe and reliable method for monitoring the occurrence of SSIs
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after hospital discharge, as SSIs are an indicator of hospital
performance. However, the precise monitoring of SSIs outside
the hospital is not easy because monitoring post-discharge
surgical patients is not efficient and patients often do not return
for follow-up evaluations.

In one study conducted at a general hospital in Mexico,
the prevalence of SSIs following gynecological procedures
was greatest for abdominal hysterectomy (3.3%), gynecologic
laparotomy (1.3%), and gynecologic/obstetric surgery (1.1%)*.
A study in Brazil revealed the following data regarding rates
of infection following gynecological surgery: 6.8% of patients
at the University Hospital of the College of Medicine of
Botucatu?®, 1.14% of patients according to the Hospital Infection
Surveillance System of the State of Sao Paulo®, and 10% of
patients undergoing total abdominal hysterectomy’.

Notably, the risk factors for the development of SSIs may be
related to the patients and the surgical procedures themselves.
According to Mangram et al.?, the main risk factors related to
patient characteristics are age, poor nutritional status, diabetes
mellitus, smoking, infectious focus at a distance, altered immune
response, and long preoperative stays®.

Extrinsic factors include preparation of the patient’s skin and
staff surgical scrubs before surgery, surgery time and technique,
surgical staging environment, and processing of materials and
medical and hospital items®!2.

The present study aimed to determine the incidence of SSIs
among women after discharge from a gynecology outpatient
clinic, survey types of SSIs (superficial incisional, deep
incisional, and organ or space) among women, and verify the
association of SSIs in women with comorbidities and clinical
conditions.
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METHODS

Study type

Data were collected via analytical observation with a
cross-sectional design, and the study was conducted in 1,026
women who underwent gynecological surgery in a teaching
hospital in the municipality of Teresina, in the northeastern
Brazilian State of Piaui, from June 2011 to March 2013. Study
participants were evaluated in the gynecology outpatient clinic
of the hospital. The inclusion criteria were as follows: having
undergone gynecological surgery at the teaching hospital,
hospitalization time longer than 24h, absence of prosthesis
implantation, outpatient monitoring for 30 days, and agreement
to participate in the study.

The gynecology outpatient clinic provides medical and
surgical care in the specialty fields of gynecology and mastology.
The most prevalent surgical procedures are abdominal or vaginal
hysterectomy, oophorectomy, salpingoplasty, and gynecological
laparotomy.

Data collection

Data were collected in two phases. The first phase was
conducted in person between the 7% and 10" postoperative days
and consisted of surgical wound evaluation and stitch removal,
followed by the completion of an inquiry/notification form.
The second phase occurred in person or by telephone, between
the 12" and 30™ postoperative days, and consisted of another
surgical wound evaluation and completion of the inquiry form.
During data collection, an extension of post-operative days was
sometimes required, including after day 35.

This study adopted the U.S. Centers for Disease Control
and Prevention and the Brazilian National Health Surveillance
Agency definitions of SSIs; specifically, they were defined

as infections occurring in the surgical incision or tissue
manipulated during surgery that were diagnosed within 30 days
of the procedure. For the diagnosis of SSIs, a classification
scheme was utilized based on the depth reached by the infection:
superficial incisional, deep incisional, and organ or space.

Collection (sampling) of secretions in the surgical wounds
was performed with a sterile cotton swab according to the
technique used by Levine. The samples were sorted by patient
and type of surgical procedure. After collection, the samples
were immediately transported to a microbiology laboratory.
Identification of pathogens and antibiotic sensitivity tests were
performed to evaluate the resistance of these microorganisms.

RESULTS

Of the surgeries performed on the women at the clinic, 5.8%
of the study population (of a total of 1,026 patients) developed
SSIs. The diagnosis of SSIs occurred between the 5" and 18"
postoperative days. According to the demographic data, the
majority of the women were in the age range of 25 to 44 (44%)
years, followed by 45 to 64 (39.8%) years. The highest incidence
of SSIs was observed among women aged 45 to 64 (35%) years.
Approximately 60% of the participants were from Teresina, the
state capital; 63% were married; 61% had completed elementary
school; and 46% reported a family income of one minimum
monthly wage (approximately US$280).

Table 1 presents the characteristics of the target population
that developed SSIs; it was observed that 81.1% of these women
were hospitalized for three days, and the most common surgery
performed was abdominal hysterectomy (71.7%), followed by
oophorectomy (15%).

The most prevalent characteristics of the surgical wounds
of women with SSIs (i.e., symptoms and signs of SSIs) were

TABLE 1 - Clinical characterization of the study population (n = 60). Teresina, State of Piaui, June 2011 to March 2013.

Number Percentage
Length of hospital stay (days)
2 2 33
3 49 81.7
>4 9 15.0
Surgery type
abdominal hysterectomy 43 71.7
colpoperineoplasty 1 1.7
vaginal hysterectomy 1 1.7
exploratory laparotomy 3 5.0
leiomyomectomy 2 33
oophorectomy 9 15.0
salpingoplasty 1 1.7
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draining purulent secretions (83.3%), localized pain (73.3%),
redness (68.3%), bruising (63.3%), and swelling (40%). The
type of SSI with the highest prevalence was superficial incisional
(73.3%), followed by deep incisional (26.7%), as shown in Table 2.

Of the 60 women diagnosed with SSIs, four types of
microorganisms were identified, the most common of which
was Staphylococcus aureus, as shown in Table 3. Cultures
of surgical wound secretions were performed for 17 women,
corresponding to 28.3% of the patients.

Among the women in this study, 16%, 7.9%, and 3%
reported having hypertension, diabetes, and gynecologic
cancer, respectively, and 4% were smokers. After multivariate
logistic regression analysis (Table 4) of the study population,
bivariate analysis showed that these variables were significantly
associated with SSIs, with a risk similar to the risks in patients
with cancer and those who smoke.

DISCUSSION

The SSI incidence rate identified during follow-up in the
patients under surveillance represents an important source
of information that should be disseminated with the goal of

implementing prevention and control actions. In this study, the
incidence of post-discharge SSIs in the women surveyed was 5.8%.
At the university hospital of the College of Medicine of Botucatu,
62.2% of gynecological SSIs began after hospital discharge®. Thus,
post-discharge monitoring after surgical procedures contributes to
increased reporting of SSI incidence. Between 12% and 84% of
infections are detected after patients leave the hospital'>'°.

The relationships between age, hysterectomy, and SSIs
are frequently reported in the literature and are attributable to
immunosenescence during the physiological process of aging,
which increases the risk of infection. Studies confirm that
women aged 50 years and over have a 3-fold higher risk of SSIs
than younger women'®'. In this study, of the 60 women who
developed SSIs, 27 (45%) were elderly; however, the results
revealed no statistical associations.

In a post-discharge surveillance of general and cardiac
surgery patients, when assessing surgical wounds, the signs and
symptoms of SSIs in patients were pain, local erythema, change
in odor, fever and purulent discharge, presence of dehiscence,
serosal secretion, and swelling'>!°. Similar clinical signs were
observed in the present study this study, such as purulent
discharge, localized pain, bruising, and swelling.

TABLE 2 - Type of surgical site infection and surgery performed (n = 60). Teresina, State of Piaui, June 2011 to March 2013.

Type of SSI
SSI1 SSI2 Total

Surgery performed n % n % n %

Colpoperineoplasty 1 100.0 0 0.0 1 100.0
Hysterectomy 30 69.8 13 30.2 43 100.0
Vaginal hysterectomy 1 100.0 0 0.0 1 100.0
Laparotomy 2 66.7 1 333 3 100.0
Myomectomy 2 100.0 0 0.0 2 100.0
Oophorectomy 7 77.8 2 222 9 100.0
Salpingectomy 1 100.0 0 0.0 1 100.0
Total 44 73.3 16 26.7 60 100.0

SSI: surgical site infections; SSI1: superficial incisional; SSI2: deep incisional.

TABLE 3 - Distribution of isolated microorganisms from secretion-derived cultures (n=17). Teresina, State of Piaui, June 2011 to

March 2013.

Cultures
Microorganisms n %
Staphylococcus aureus 12 66.7
Staphylococcus coagulase-negative 2 11.1
Pseudomonas aeruginosa 3 16.7
Acinetobacter baumannii 1 5.5
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TABLE 4 - Multivariate logistic regression analysis based on the presence of SSIs (n=1026). Teresina, State of Piaui, June 2011 to

March 2013.

Variables OR_ .. 95% CI OR i iea 95% CI

Age* 1.025 1.002-1.048

Post-operative time (days)* 0.853 0.789-0.923

Income
no income 0.235 0.067-0.832 0.299 0.071-1.263
1 MW 0.625 0.218-1.872 0.692 0.192-2.495
2 MW 0.240 0.069-0.828 0.442 0.106-1.834
>3 MW 1 1

Nutritional classification
low weight 2417 1.008-5.794 2.316 0.849-6.319
eutrophic 1.187 0.660-2.134 1.270 0.660-2.442
overweight/obese 1 1

Cancer
yes 7.850 3.560-17.308 8.329 3.217-21.564
no 1 1

Chronic vascular disease
yes 4.076 0.449-37.047 1.635 0.154-17.375
no 1 1

Diabetes mellitus
yes 5.041 2.698-9.418 3.371 1,610-7.061
no 1 1

Hypertension
yes 3.074 1.757-5.377 2.082 1.064-4.075
no 1 1

Smoking
yes 3.316 1.412-7.789 3.506 1.284-9.574
no 1 1

SSI: surgical site infections; OR: odds ratio; 95%CI: confidence interval of 95%; MW: minimum wage. *Treated as a continuous variable.

In this study, most of the surgeries performed were abdominal
hysterectomies (71.7%), and the type of SSI with the highest
incidence was superficial incisional; deep incisional infections
were the most common SSIs among patients with diabetes
mellitus. In one study at Yale University, the Program for
Improvement of Surgical Quality analyzed 13,822 women who
underwent hysterectomy (abdominal or vaginal); 1.6% of the
patients had superficial incisional SSIs, and 1.1% had deep,
superficial, or organ organ-space incisional SSIs (n = 154 women).
The women remained under surveillance for 30 days after surgery,
and an infection incidence rate of 2.7% after hysterectomy
was reported®”. Previous studies have shown that abdominal
hysterectomy is more invasive than vaginal hysterectomy and is
associated with a lower risk of infection and associated costs?'.
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Studies have shown that acrobic Gram-negative and Gram-
positive bacteria are common after potentially contaminated and
contaminated procedures, including gynecological and obstetric
procedures!®?*, Post-surgical gynecologic infections are
primarily caused by endogenous bacteria. Staphylococcus aureus
was the prevalent microorganism in this study and is an aerobic
Gram-positive cocci that is an important cause of nosocomial
infections. This highly virulent microorganism colonizes as part
of the normal flora of the skin and mucous membranes of humans,
especially those who work as health care professionals, i.e., people
who could be sources of infection for susceptible individuals®.

Therefore, epidemiological surveillance measures are
indicators adopted to minimize the transfer of this microorganism
and thus reduce the risk of SSIs.
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Our results indicated that the comorbidities related to the
development of infection were diabetes mellitus, hypertension,
cancer, smoking, obesity, and chronic vascular disease. In
the logistic regression analysis, age, number of days after
surgery (postoperative time in days), cancer, diabetes mellitus,
hypertension, and smoking were associated with SSIs. Other
studies with similar results have shown that the comorbidities
most frequently associated with SSIs are hypertension, heart
disease, smoking, diabetes mellitus, cancer, and body mass
index >40 kg/m*'*'202¢_ Diabetes mellitus is an important factor
in the occurrence of surgical wound infections, because it is a
condition that causes vascular and neuropathic complications
and decreases defense mechanisms?%.

The estimated incidence of post-discharge SSIs was possibly
attributable to the implementation of surveillance through an
active search for patients recently discharged from an outpatient
gynecology clinic. The most common surgery was abdominal
hysterectomy, while the prevalent type of SSI was superficial
incisional. According to studies reviewed and discussed herein,
superficial incisional infections have a higher incidence rate
but are easier to resolve from a clinical perspective, which is
important given the underreporting of this type of infection.

Comorbidities are present in women and are associated
with SSIs, a fact that reinforces the need for post-discharge
surveillance to facilitate the adoption of measures necessary
for infection control.
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