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Abstract: Objective: To compare the effectiveness of conventional cyanoacrylate-based dressings / sutures to reduce mediastinitis in
patients undergoing cardiothoracic surgery. Method: Systematic review based on Cochrane Handbook recommendations and PRISMA
guide. Randomized controlled trials were sought, without language limitations and year of publication, were searched in the indexed or
non-indexed databases, gray literature, Congressional ANAIS, specific bases of the studied subject and references of the references.
Results: Were included four studies with 2092 participants, aged 45 to 81 years old, who used cyanoacrylate in sternotomies to reduce
postoperative mediastinitis after cardiothoracic surgery. Conclusions: The use of cyanoacrylate-based sealants does not significantly
influence the incidence of surgical site infection in general groups. However, the use of cyanoacrylate decreased the incidence of
surgical site infection in obese, elderly patients with chronic diseases such as systemic arterial hypertension, diabetes mellitus and
vascular diseases.
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1. Introduction
The loss of skin integrity, whether accidental or planned,
predisposes to numerous damages and infections to the
human species. These harmful effects have been reduced
with the improvement of drugs, devices and surgical
techniques, but they have not been eliminated.1
The opening of the sternum for cardiothoracic surgery was
performed the first time to access the heart in 1897 4,
however, even with the technological and surgical evolution,
there is the occurrence of serious infectious conditions that
challenge the competence of the surgical teams and the
cardiological treatment centers.1
The incidence of mediastinitis in thoracic surgery and
therefore in cardiac surgical procedures with sternotomy is
small (0.4 to 5%)5, however, the mortality of this
complication is high, ranging from 14 to 47%6, in addition
to the considerable increase treatment costs after this
complication, tripling its values.7,8
The main objective of treating a wound is to reduce the risk
of infection and to prevent or minimize its complications9
and for this purpose, several scientific advances have
emerged related to wound closure, such as synthetic sutures,
staplers, adhesive tape and more recently tissue adhesives.10
Surgical adhesives are an alternative to conventional sutures
and have advantages such as technical ease, reduced
intraoperative period by reducing the time spent on

synthesis, reduced contamination risks and reduced surgical
wound (SW) recovery period by facilitating the tissue
synthesis.11
Cyanoacrylate is a generic term that refers to substances
such as methyl-2-cyanoacrylate or 2octylcyanoacrylate,
known as Dermabond® or InteguSeal®. This adhesive was
used in the industry and on a daily basis achieving success
due to the adhesiveness it provides. In 1958, epoxy (or
epoxylin) was used to join bone tissue in experimental
fractures.12 Shortly afterwards, polyurethane polymers were
also used in fracture consolidation.13In 1958, cyanoacrylate
had its synthesis reformulated by the Mckeever method and
the surgical interest in this material grew, with positive
prospects for results, for having good adhesion and being
bactericidal.14
It is a sterile topical adhesive, applied to the wounds to keep
the edges together. This therapy applied to keep the edges
together or overlapping the conventional suture, has
bacteriostatic action, favors tissue repair and inhibits the
migration of inflammatory cells.2
The first report in the literature regarding the use of methyl
cyanoacrylate in living tissues was highly successful when
using the adhesive on stomach, trachea, spleen, bones,
muscles and small intestine.12 The ability to waterproof the
skin is highlighted because it forms a protective film,
dispense the use of covers, favoring the visualization of the
wound and for being sterile. Among the main benefits are
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sterility, waterproofing of the SW and visualization of the
wound, without being open to the environment.2
This adhesive has also been used after conventional suture to
seal the edges of the SW in order to prevent infection of the
wound in the postoperative period, through its performance
as a microbial barrier for exogenous bacteria. Studies have
found that routine use of cyanoacrylate is associated with a
significant reduction in infection rates for cardiovascular
surgery patients.15
A study carried out by the Oxford University in 2010
showed that the rates of sternal dehiscence and poststernotomy osteomyelitis were significantly reduced in cases
in which cyanoacrylate was applied; it reduced
hospitalization time, both in patients treated for recurrent
mediastinitis and in patients with recovery without
complications after cardiac surgery.16
Based on the scientific evidence of controlled and
randomized clinical trials (RCTs), this study compared the
advantages presented in relation to the use of cyanoacrylate
in sternotomies, thus, the objective was to compare the
effectiveness of conventional dressings and / or sutures with
topical adhesive cyanoacrylate-based to reduce mediastinitis
in patients undergoing cardiothoracic surgery. The study
question consisted of: for patients who underwent
sternotomy in cardiothoracic surgery, do cyanoacrylatebased patches reduce mediastinitis rates?

2. Method
Systematic literature review study conducted according to
the recommendations of the Cochrane Handbook for
Systematic Review of Interventions.29 The PRISMA30
protocol was used as a guide for the review and the PICO
strategy was used for the elaboration of the question.31
For this study, the PICO strategy used was: P - Patients
undergoing sternotomy in cardiothoracic surgery; I - Topical
adhesives cyanoacrylate-based; C - Conventional dressings
and / or sutures; O - Reduction in the rate of mediastinitis,
decrease in treatment costs and reduction in hospital stay.
Therefore, the question of the study consisted of: for patients
who underwent sternotomy in cardiothoracic surgery, do
cyanoacrylate-based patches reduce the rates of
mediastinitis?
RCTs were included, with no limitations on language and
year of publication, which evaluated interventions related to
cyanoacrylate-based topical adhesives in the sternotomies of
cardiothoracic surgery, at any duration and periodicity. Also,
adult or elderly participants in the postoperative period of
cardiothoracic surgery who underwent sternotomy.
The searches were carried out by two researchers who used
a search protocol, containing the research question and
search strategies, in the Latin American and Caribbean
Health Sciences (LILACS), Medical Literature Analysis and
Retrieval System databases online (Medline), Cumulative
Index to Nursing and Allied Health Literature (CINAHL),
National Library of Medicine (PubMed), Cochrane Central
Register of Controlled Trials (CENTRAL), Virtual Health

Library (VHL), Web of Science, Science Direct, Central
Cochrane Library and Repository of Gray Literature (Open
Gray) using controlled and uncontrolled descriptors. Gray
literature was also searched, manual search of references
cited in selected articles, review of conference proceedings
involving mediastinitis and dressings, search for clinical
trials
(http:
//.clinicaltrialresults.org;
http://www.clinicaltrial.gov ) and on specific bases on the
topic studied, such as http://www.cardiosource.com;
http://www.theheart.org/index.do;
http://www.acponline.org/;
http://dermatology.cdlib.org/;
http://dermatologytimes.com/ for the purpose of checking all
the literature.
The terms and sets of terms were combined with the
Boolean connectors AND and OR. The Boolean NOT was
not used in order to prevent valid studies for the research
from being excluded in the searches.
The two researchers independently evaluated the titles and
abstracts of the studies, to select the studies that met the
inclusion criteria. For the final selection of articles
participating in this study, they were fully read, thoroughly.
There was no need for a third reviewer, as there was no case
of disagreement.
To extract the data present in the selected studies, a form
designed for this study was used considering the instructions
on content and appearance, recommended by the Cochrane
Collaboration.17 For its use, the instrument was subjected to
a pilot test by the main reviewer and was carried out at
extraction of data from selected studies, to ascertain items to
be improved or modified.
The CONSORT (Consolidated Standards of Reporting
Trials)20 instrument was used in order to minimize bias,
selecting clear, transparent studies and with the
methodological steps properly described.
The author of the study included with incomplete data was
contacted in order to obtain the necessary data and
complementary information regarding the published article.
The date of the communication was recorded, as well as the
response obtained. The Cochrane Collaboration Risk
Assessment Tool was used to assess the risk of study bias.17
The
Grading
of
Recommendations
Assessment,
Development and Evaluation Working Group (GRADE)
was used to assess the quality of the evidence body of the
outcomes.17,21-22

3. Results
The initial search found 574 references in the following
databases: 15 at American College of Cardiology, 23 at
theheart.com, 05 at ACP, 04 at dermatologytimes.com, 05 at
VHL Salud, 20 at Clinical Trials, 02 at Controlled Trials,
178 at CINAHL, 02 at Pubmed, 129 at Central Cochrane
Library, 01 at Annals Thoracic Surgery, 134 at Science
Direct, 25 at Web of Science, 08 at Open Gray and 07 at
reference references. No studies were found in the American
Literature and Caribbean Health Sciences (Lilacs), Scientific
Electronic
Library
Online
(SciELO)
and
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dermatology.cdlib.org databases. The five studies located by
title in the VHL Salud were not found in full text, nor were
the abstracts even when searched by the CAPES portal,
being excluded due to the impossibility of analysis. After
removing 16 duplicate references, titles and abstracts of 558
references were read, of which 528 were excluded because
they did not meet the inclusion criteria. The remaining 30
references were considered relevant and potentially eligible.
After reading the articles in full text and in-depth analysis,
26 references were excluded.

The risk of bias in the included studies was assessed
according to the Cochrane Collaboration Risk Table and the
domains were classified as ―low risk‖, ―high risk‖ and
―uncertain risk‖.17The Cochrane Collaboration Review
Manager 5.3 application was used to assist in assessing the
risk of study bias.

Thus, four completed articles were included (Dohmen
201123; Muhammet 201424; Schimmer 201725; Grauhan
201026). No studies were found in progress.

In the evaluation of the selection bias (generation of the
allocation sequence) the randomization process was clearly
described in one of the studies found (Schimmer C 2017 25),
which used block randomization. Two studies (Grauhan O
201026; Muhammet OH 201424) report randomizations, but
did not detail the process. Therefore, these three studies
were classified as having a low risk of bias. The Dohmen
PM 201123 study, despite working with a control group and
an intervention group and leaving randomization implicit,
does not use this term and does not describe how this
process was carried out, being classified as having an
uncertain risk of bias. For this case, contact was made with
the corresponding author, but no reply was obtained.

For items were classified as ―uncertain risk of bias‖. Contact
was made with the correspondence authors for clarification,
but there was no feedback.

In the assessment of selection bias (allocation secrecy), the
four studies did not describe the type of strategy to maintain
allocation secrecy. Thus, all studies were considered to be of
uncertain risk of bias for the allocation confidentiality
domain. In assessing the performance bias (blinding
patients) it was found that, due to the nature of the
intervention (surgical procedure), blinding patients and staff
was too complex to be performed. The four studies did not
blind those involved. Only the study of Schimmer C 2017 25
performed the blinding of the analyst of the collected data.
All studies were considered to be ―high risk of bias‖ for this
domain.

Figure I: Flowchart for selecting studies for the systematic
review. São Paulo, Brazil.
The four studies included totaled 2092 participants aged
between 45 and 81 years old. The main characteristics of the
included RCTs are shown in Table 1.
After thorough full analysis of the studies, six articles were
excluded. The reasons for excluding these studies are
described in Table 2.

As for the attrition bias (incomplete outcome data), only one
of the studies showed losses (Muhammet OH 2014 24),
however the loss was less than 15% and reported properly in
the work method, causing no bias in the research. There
were no losses in any of the other studies and all were
classified as having a low risk of bias.
The four studies were consistent in terms of the proposed
outcomes and published results. Thus, all studies were
classified as low risk of bias for the domain related to
reporting bias (selective reporting). The studies did not
publish their protocols.
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Source: Own Autorship
Figure II: Summary of the risk of bias in the studies included for each domain, according to the judgment of the authors of
the review. São Paulo, Brazil.

Source: Own Autorship
Figure III: Graphical representation of the risk of bias in the studies included in each domain according to the judgment of
the authors of the review. São Paulo, Brazil
Two studies reported a benefit in the use of cyanoacrylate
and two reported that there were no differences between the
use of cyanoacrylate when compared to conventional
treatment. Dohmen 201123 concluded that the use of
antimicrobial sealant decreased the incidence of SSI in
patients undergoing cardiac surgery, especially in the elderly
with chronic diseases such as arterial hypertension, diabetes
mellitus or vascular diseases. Grauhan 201026 concluded that
obese patients benefit from wound closure with
cyanoacrylate as it offers tension-resistant closure with
antimicrobial barrier properties.

Muhammet 201424 concluded that the use of cyanoacrylatebased sealant is equivalent to the traditional preparation of
the skin in cardiac surgery. Likewise, Schimmer 201725 who
compared conventional treatment, Gentamicin and
Cyanoacrylate concluded that none of the interventions
significantly influenced the incidence of the SSI rate, but
demonstrated that there is a tendency for a benefit from
using these prophylactic approaches.
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4. Discussion
Median sternotomy has established itself as the standard
approach for most open-heart surgery procedures since the
technique was introduced in 1957.3 Patients undergoing
cardiac surgical procedures are particularly at risk for local
infection, as the procedures are highly invasive and extended
in duration.27 A study28 has shown that the incidence of
mediastinitis varied between 1 and 5% and, a previous
study29 found that the incidence of superficial SSI
postoperative and deep SSI in cardiac surgery ranged from
1.3 to 12.8%.
The low rates of mediastinitis are based on modern hygienic
standards, the use of prophylactic antibiotics during and
after the operative procedure and improvements in surgical
and anesthetic techniques and in the development of
intensive care.28,30,31 Despite the low incidence, Surgical
infection is a devastating complication in cardiac surgery
after median sternotomy.29 The mortality rate of patients
with mediastinitis is three times higher than that of patients
after cardiac surgery without deep SSI.30-32
The development of a sternal SSI is a multifactorial process,
so studies have identified a multitude of clinical and
perioperative variables as being contributory. The
comparison of sternal infection rates after reported cardiac
surgery included patients with different characteristics who
underwent surgery, involving different specific procedures.
However, large studies are useful to analyze risk factors as
in a multivariate logistic regression analysis study of more
than 9000 consecutive adult patients undergoing complete
sternotomy33, demonstrating that the presence of diabetes,
the use of an artery graft (s) single or bilateral internal
mammary, hospitalization in intensive care unit with more
than five days, the surgical approach and the Body Mass
Index (BMI)> 30 kg / m2, significantly increased the risk of
deep SSI. Advanced age associated with the presence of
Chronic Obstructive Pulmonary Disease (COPD) and renal
failure are also established risk factors for SSI.31,34,35 In this
study, the interventions performed suggested that some
groups may be at higher risk than others.
Diabetic patients undergoing cardiac surgery have increased
rates of postoperative complications and mortality compared
to non-diabetic patients. Also, the control of glucose levels
reduces the rates of morbidity and mortality, since
hyperglycemia contributes to the appearance of changes in
skeletal and myocardial muscle metabolism, the increase in
inflammatory mediators, platelet aggregation and
thrombosis.36
The control of blood glucose levels in the pre, intra and
postoperative periods is essential, since hyperglycemia is
associated with an increased risk of SSI, since it promotes
the proliferation of pathogenic microorganisms, impairs the
function of neutrophils and may even cause other harm to
the defense system.37,38 The Global Guidelines for the
Prevention of Surgical Site Infection recommends the
control of perioperative glycemia in diabetic and nondiabetic patients to reduce the risk of SSI.39

Selected study23demonstrated a benefit in the use of
cyanoacrylate-based sealant, applied to the skin before the
surgical incision, in reducing SSI in elderly patients who
suffered a variety of chronic disorders, such as hypertension,
hyperlipidemia, diabetes mellitus and vascular disease.
These patients had significantly elevated preoperative risk
scores, therefore the highest incidence of SSI predicted. This
study showed that prophylaxis with intravenous antibiotics
as a normal practice, undoubtedly decreased the risk of SSI
in cardiac surgical patients, but there is good evidence of
antibiotic resistance that is directly linked to the duration of
their prophylactic administration. The clinical consequences
of infection with antibiotic-resistant bacteria are severe;
patients experience a higher mortality rate, prolonged
hospitalization and increased health costs compared to those
with non-resistant infected organisms.
One of the studies selected for this review26, found the
presence of infection in the SW in obese patients, comparing
the conventional suture and the suture associated with
subsequent application of the sealant with cyanoacrylate.
Obese patients are known to be a risk group for the
development of mediastinitis and concluded that this group
of patients benefited from the use of cyanoacrylate in wound
closure as it offers tension-resistant closure with
antimicrobial barrier properties.
In obesity, osteosynthesis may be exposed to special
mechanical stress. After osteosynthesis, the bone and threads
must be covered by closing the fascia and muscle40. In most
cases, infection after sternotomy remains superficial as long
as the soft layer of closure tissue on the sternum is
maintained, highlighting the importance of meticulous
closure of this layer. The skin incision after median
sternotomy in obesity has two problematic aspects, related to
the sitting position in which the skin suture is folded in the
inframammary crease and the skin edges are forced to
separate and the aspect related to the supine position, where
the weight the adipose tissue pulls to both sides, beyond the
edges of the skin, as this poses a problem, especially in the
case of Heavy Mamma. Considering all these aspects, skin
closure in obesity must guarantee resistance to mechanical
traction forces, sufficient blood supply at the edges of the
skin to guarantee the healing process and an immediate
barrier to the penetration of skin flora.26
The joining of techniques with the purpose of preventing
sternal infections is recent and in 1998 the first report was
published regarding the use of cyanoacrylate glue in sternal
closure after cardiac surgery, as a complement to the wiring
in two cases of severe type III instability. from
Hendrickson.41
Skin patches are intended for wound closure only at the
edges of the skin, easily approached by small surgical
incisions or clean traumatic lacerations, but in conjunction
with, not in place of, deep skin points. However, there is
recent evidence that longer incisions can also be closed by
cyanocrylate.15 In addition, wound closure by tissue
adhesives offers an immediate antimicrobial barrier, as it
prevents the migration of microorganisms from the skin
flora to the surgical site.15,42 The closure of the incision
using the Donati suture pattern and the additional sealing of
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the skin's edges by cyanoacrylate combines the advantages
of both closure techniques, that is, it offers tension-resistant
wound closure with immediate barrier properties and
supports wound healing only by minimal impairment of
cutaneous blood flow with increasing tension.
Closing the standard wound with severe wiring and layered
suture, although used with various techniques, is still the
first-line method established for incisions in the sternum.
Studies differ widely regarding the advantages of using
cyanoacrylate as an auxiliary method in the prevention of
mediastinitis. A study23 demonstrated that the use of
cyanoacrylate, both preoperatively and postoperatively (in
addition to severe spinning and in the replacement of skin
sutures) decreased the incidence of deep and superficial SSI.
Research16 concluded that the reduced length of stay and
decreased recurrence of infections attenuated the increased
cost associated with the application of cyanoacrylate.
A study23 included in this review, aimed to assess the impact
of a cyanoacrylate-based microbial skin sealant to extend
preventive measures in order to reduce SSI in cardiac
surgery. It concluded that the inclusion of a microbial skin
sealant before cardiac surgery significantly reduced the SSI
rate and that the skin sealant can thus be an useful
complement to the multimodal prevention approach needed
to minimize bacterial contamination of surgical incisions.
Unicentric investigation study43 using two prospective
records to assess the prophylactic effect of a cyanoacrylatebased antimicrobial sealant (InteguSeal®) on the incidence
of postoperative mediastinitis or any other form of thoracic
skin incision after elective cardiac surgery, concluded that
the use of InteguSeal® had no influence on the incidence of
postoperative mediastinitis and SSI after cardiac surgery
with median sternotomy. Corroborating this investigation, a
study44 gathered evidence from eight RCTs and a nonrandomized trial, demonstrating that the preoperative
application of antimicrobial sealants to the skin, in addition
to the standard preparation of the surgical site, neither
benefits nor harms the reduction in the SSI rate, being thus,
it concluded that there are no advantages in using
antimicrobial sealants.
Different prophylactic approaches are examined for the
prevention of SSI in cardiac surgery. Local antibiotics, such
as the gentamicin-collagen sponge, provide high local
antimicrobial concentrations.44
Studies diverged in relation to the reduction in the SSI rate
using the Genta-Coll ® sponge, such as the meta-analysis of
14 studies with 22135 patients that aimed to carry out
comprehensive research to evaluate the efficacy of
implantable gentamicin-collagen sponges in preventing
sternal wound infection. concluded that there was a risk
reduction for SSI in almost 40% of individuals with highly
consistent evidence in randomized studies and observational
data.46 However, it demonstrated that the extent of this
benefit can be mitigated in patients who received internal
thoracic artery grafts bilateral and that the risk of death has
not been changed.46 On the other hand, an RCT 47 that
involved 107 patients at high risk for sternal infection,
patients with diabetes, high body mass index, or both

undergoing cardiac surgery, the use of two gentamicin and
collagen sponges, compared to no intervention, did not
reduce the sternal wound infection rate in 90 days.
A study25 selected for this review compared three different
groups to analyze the incidence of SSI in patients with
median sternotomy. It used conventional treatment,
cyanoacrylate and gentamicin concluding that the
application of gentamicin as well as cyanoacrylate did not
significantly influence the incidence of SSI, however it
showed a tendency towards a benefit of using these
prophylactic approaches.
Reducing the risk of SSI has an important economic impact,
where SSI costs generally cost 0.5% of the hospital's annual
budget.48 These costs result from prolonged hospitalization,
additional surgical therapy, long-term antibiotic therapy, and
use additional medical equipment.49 The superficial SSI
costs an average of US $ 3, 740.58, while the deep SSI costs
an average of US $ 6, 850.93.48 Studies report that these
costs depend on the length of hospital stay and the chosen
antibiotic therapy.50,51 The cost of hospitalization for a
patient with sternal infection is usually three times higher
than a patient without SSI.37
The selected studies varied in terms of the time they
followed up the patients. The Global Guidelines for the
Prevention of Surgical Site Infection recommends that
superficial SSI, namely, infection that occurs at the incision
site and that involves only the skin or subcutaneous tissue,
occurs within 30 days after surgery, however, in the case of
Deep SSI, namely, defined as surgery-related infection
involving deep soft tissues (muscle and fascial layers), can
occur at the site of the operation within 30 days after
surgery, if no prosthesis (foreign body not permanently
derived from humans positioned on the patient during
surgery) is left in place and within one year after surgery, if
a prosthesis is left in place.39,52 The selected studies carried
out follow up of at least thirty days and at most one year,
adopting the recommendations recommended by the Global
Guidelines.
This study had as a limitation the difficulty of blinding
found in RCTs due to the involvement of surgical
procedures. However, the studies found showed a
satisfactory number of participants for their analysis.
This review also found limited by the small number of
clinical trials that met the inclusion criteria, suggesting the
need for more primary studies on the subject.

5. Conclusion
The use of cyanoacrylate-based sealants does not
significantly influence the incidence of SSI in general
groups. However, the use of cyanoacrylate reduced the
incidence of infection in more likely groups, namely: obese
patients, elderly patients with chronic diseases, such as
systemic arterial hypertension, diabetes mellitus and
vascular diseases.
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Table I: Characteristics of the included studies. São Paulo, Brazil
Schimmer 2017(47)
Grauhan 2010(48)
Germany
Germany
996
90
Control Group = 332
Control Group = 721
Control Group = 28
Control Group = 45
Groups
Genta Coll Group = 336
Intervention Group = 189 Intervention Group = 68
Intervention Group = 45
InteguSeal Group = 328
Genta Coll Group: the
resorption sponge was placed
The skin was closed using a
The cyanocrilate sealant The cyanocrilate sealant was between and under the sternum
non-resorbable monofilament
was applied after the
applied after the
halves during osteosynthesis
Interventions
suture (Donati technique). The
preoperative preparation preoperative preparation of
InteguSeal Group: the sealant
suture was sealed with
of the sternum
the sternum
was applied to the sternal area of
cyanocrilate
the planned incision after skin
disinfection
Conventional
Conventional preoperative Cardiac surgery was performed
The skin was closed with
preoperative preparation
Control
preparation (trichotomy and
without the use of additional
absorbable monofilament
(trichotomy and skin
skin disinfection)
prophylaxis devices for infection
thread without sealing
disinfection)
1 - to analyze the incidence of
superficial and deep SSI of the
Occurrence of superficial
If the use of cyanocrilate sternum after median sternotomy
or deep SSI within 30
Outcomes
sealant reduces the SSI
in the three groups
Infection of the surgical wound
days after surgery and
index in cardiac surgery
2 - determine the independent
after one year
risk factors for an increase in the
SSI rate in the sternum
30 days of follow-up or
one year in case of
Follow up
6 months
3 months preoperative
90 days
implantation during
surgery
Adults (> 18 years), indication
Elective or emergency
Adults, BMI> 30 kg/m2,
Inclusion criteria
Elective cardiac surgeries for elective surgery and consent
cardiac surgeries
median sternotomy
form
Previous cardiac surgery,
skin lesions at the surgical
Allergy or hypersensitivity to
site and morbid obesity
gentamicin, patients with
Exclusion criteria
It's unclear
(BMI> 35)
associated cardiac surgery (eg
BMI <30
valve replacement) or
Emerging cases and patients
emergency cases
with anesthetic risk> 3
Source: Own Authorship
Study
Study country
Population

Dohmen 2011(45)
Germany
910

Muhammet 2014(46)
Turkey
96

Table II: Studies excluded from full analysis. São Paulo, Brazil.
Study
Eckardstein 2011(49)
Kjaergard 2000(50)
Fedak 2010(51)
Pachulski 2005(52)
Dohmen 2011(53)
Waldow 2012(54)
Source: Own Authorship

Reason for exclusion
Didn't assess whether there was a reduction in SSI
Didn't use cyanocrilate
Didn't use cyanocrilate
Didn't apply cyanocrilate to sternotomies
There was no randomization
There was no randomization
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