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Does Obesity Predict Postoperative
Mediastinitis After Cardiac Surgery?
A Systematic Review and Meta-analysis

Obezite Kalp Cerrahisinden Sonra
Postoperatif Mediastiniti Ongdrdiirebilir mi?
Sistematik Derleme ve Metaanaliz

ABSTRACT Objective: Mediastinitis following cardiac surgery, is an important complication. Many
of risk factors that may cause mediastinitis analysed in three groups as preoperative, intraoperative
and postoperative variables. The preoperative risk factors are especially important to predict devel-
opment of mediastinitis before surgery and also to plan the preventive interventions. In this meta
analysis, we aimed to analyze whether preoperative obesity was a risk factor for development of me-
diastinitis after open cardiac surgery or not. Material and Methods: The literature screening was per-
formed at Pubmed, Ovid and Science direct databases without date limitation. The results of trials
were evaluated with random or fixed effect model according to the heterogenity. The statistical eval-
uation was performed by using Comprehensive Meta Analysis version 2 programme. Results: Records
identified through database searching were 5009 and records identified through database searching
with filter were 999. After duplicates were removed, 374 records remained. Unrelated records
(n=255) were excluded after screening. Full-text of 119 articles were assessed for eligibility and 97
of them were excluded because of absence of detailed data. Twenty-two articles were included to
meta-analysis which contain 86367 patients and inclusion criteria. The rate of mediastinitis was
2% (1798 of 86367). Effect size was observed as heterogeneous (Q:50, df(Q):21, p:0.00, 12:58.06%).
Results of analysis according to random effect model were (OR 2.33, 95% CI 1.91-2.83, Z:8.4 and
p:0.00 (p<0.05). Conclusion: The results of quantitative analysis showed that the preoperative obe-
sity can predict development of mediastinitis after cardiac surgery. However, further randomised
controlled trials are needed for analysis to decrease the heterogeneity.
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OZET Amag: Kalp cerrahisinden sonra gelisen mediastinit, énemli bir komplikasyondur. Medias-
tinite neden olan risk etkenleri preoperatif, intraoperatif ve postoperatif olmak iizere ii¢ grupta ana-
liz edilebilir. Preoperatif risk etkenleri 6zellikle mediastinit gelisimini cerrahiden 6nce belirlemek
ve 6nleyici miidahaleleri planlamak i¢in 6nemlidir. Bu meta analizde, preoperatif obezitenin agik
kalp cerrahisinden sonra mediastinit gelisimi i¢in risk etkeni olup olmadigin: analiz etmeyi amag-
ladik. Gereg ve Yontemler: Literatiir taramast, tarih sinirlamas: olmadan Pubmed, Ovid ve Science
direct veritabanlarinda uygulandi. Arastirmalarin bulgulari, heterojenite varhigina gore random ya
da sabit etki modeli ile degerlendirildi. Istatistiksel degerlendirme, Comprehensive Meta Analysis
version 2 programu kullanilarak uygulandi. Bulgular: Veritaban: elektronik taramasindan elde edi-
len raporlar 5009 ve veritabani taramasi filtresi ile elde edilen raporlar 999 idi. Yenileyen makale-
ler elendikten sonra 374 rapor kaldi. Incelemeden sonra ilgisiz raporlar (n=255) dislandi. 119
makalenin tam metinleri uygunluk i¢in degerlendirldi ve 97’si ayrintili verilerin yoklugundan do-
lay1 harig tutuldu. 86367 hastay1 igeren ve dahil etme kriterlerini kapsayan yirmi iki makale meta
analize dahil edildi. Mediastinit orani1 %2 idi (1798/86367). Etki biiytikliiklerinin heterojen oldugu
gozlendi (Q:50, df(Q):21, p:0,00, 12:%58,06). Analiz sonucu random etki modeline gore OR:2,33,
%095 GA 1,91-2,83, Z:8,4 and p:0,00 idi (p<0,05). Sonug: Kantitatif analiz sonucu, obezitenin kalp
cerrahisinden sonra mediastinit gelisimini 6nceden tahmin ettirebilecegini gostermistir. Fakat, he-
terojenitenin azaltilmak amaciyla analiz i¢in randomize kontrollii arastirmalara ihtiyag vardir.

Anahtar Kelimeler: Kardiyak cerrahi islemler; mediastinit; obezite
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ediastinitis following cardiac surgery, de-
‘ \ / I velops at a rate between 0.8% and 1.3%
in the larger observational studies.'**
Many of risk factors that may cause mediastinitis
analysed in three groups as preoperative, intraop-
erative and postoperative variables. The preopera-
tive risk factors are especially important to predict
development of mediastinitis before surgery and
also to plan the preventive interventions. Obesity
(body mass index-BMI>30 kg/m?) is one of these
risk factors that can affect the postoperative mor-
bidity. In multivariate analysis, obesity has been
determined as a predictor of mediastinitis.?* How-
ever, Ashley et al. observed obesity as a risk factor
for mediastinitis due to methicillin-susceptible S.
aureus (OR:2.49, %CI:1.25-4.96, p:0.01) but not
due to methicillin-resistant Staphylococcus au-
reus.®

In this meta-analysis, we aimed to investigate
the role of obesity on development of mediastinitis
after open cardiac surgery.

I MATERIAL AND METHODS

SEARCH STRATEGY

We performed the database searching and we con-
trolled the article in accordance with the guideline
of Preferred Reporting Items for Systematic Re-
views and Meta-Analyses statement (PRISMA).®
We applied the electronic database search to de-
termine whether obesity could predict develop-
ment of mediastinitis after cardiac surgery or not.
Two authors (S.0 and 1.0.) searched database until
15.05.2014. No limitation was used for date.
Pubmed, Ovid and Science direct were used as
databases.

The keywords or combinations of them (car-
diac surgery, heart surgery, valve surgery, coronary
artery bypass grafting, deep sternal wound infec-
tion, mediastinitis, obesity) were used for search-
ing. Searching was limited with English and the
articles in other languages were excluded. The
methods of studies were limited with ‘clinical trial,
comparative study, multicenter study, observa-
tional study, randomized controlled trial, con-
trolled clinical trial and evaluation studies’.
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SELECTION OF STUDIES

The studies, regardless of sample size, were in-
cluded retrospective or prospective clinical studies.
Inclusion criteria were: clinical study, open cardiac
surgery with off pump or extracorporeal circula-
tion, article in English. Exclusion criteria were: ex-
perimental studies, articles in non-english language
and non-cardiac surgery. The articles, associated
with the issue our review but not contain the
knowledge about the rate of mediastinitis accord-
ing to preoperative obesity, were also excluded. Ar-
ticles contain data with figures not numerical
values were excluded.

DATA EXTRACTION

Two reviewers (S.O. and 1.0.) independently ex-
tracted data from relevant studies. We extracted
publication information (first author’s name, pub-
lication year, patient population, type of surgery),
characteristics of participants (sample size, type of
study methods) and outcome information (medias-
tinitis rate, number of patients with obesity and
control cases). Disagreement was resolved by con-
sensus with the third reviewer (S.1.). The number
of patients with obesity according to mediastinitis
and non-mediastinitis were recorded as data.

STATISTICAL ANALYSIS

The meta-analysis programme, Comprehensive
Meta Analysis (CMA) Version 2.0 (Biostat, Engle-
wood, New Jersey, USA), was used for statistical
analysis. The odds ratio (OR) and 95% confidence
interval (CI) was used for analysis. The hetero-
geneity was evaluated with the statistics of °. Het-
erogeneity was accepted as significant if ? >25%
and heterogeneity was evaluated with the analy-
sis of subgroups and moderators. Heterogeneity
was determined as low (25%-<I? <50%), moderate
(50%<I? <75%) or high (I? >75%). Meta-analysis
was applied by using fixed or random effect mod-
els. We performed fixed effect model in the ab-
sence of heterogeneity (1’<25%) and random effect
model in presence of heterogeneity (I>>25%). The
overall effect was analysed with Z score. Potential
publication bias was evaluated with funnel plot and
Begg test.
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I RESULTS

Flow diaphragm of database searching was shown
in Figure 1. Records identified through database
searching were 6057 and records identified
through database searching with filter were 999.
After duplicates were removed, 374 records re-
mained. Unrelated records (n=255) were excluded
after screening. Full-text of 119 articles was as-
sessed for eligibility and 97 of them were excluded
because of absence of detailed data. 22 articles were
included to quantitative synthesis.>>’?* Demo-
graphical features of studies were summarized in
Table 1. The ratio of development of mediastinitis
was 2% (1798 of 86367). Total of patients with obe-
sity was 18310 (21.21%, 18310/86367) while total
of patients without obesity was 68032 (78.79%,
68032/86367). And ratio of obese patients with
mediastinitis was 45% (809/1798) while ratio of
non-obese patients with mediastinitis was 55%

(989/1798).

Records identified through database searching
(n=6057 )

|

Records identified after searching filter
(n=999)
Records after duplicates removed
(n=374 )
Records screened Records excluded
(n=374) " (n=255)
Full-text articles assessed Full-text articles
for eligibility excluded
(n=119) (n=97)

T~

Studies included in quantitative synthesis (meta-analysis)
(n=22)

FIGURE 1: Flow diaphragm of database searching.
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The result of the analysis of 22 studies was OR
2.33, 95% CI 1.91-2.83, Z:8.4 and p:0.00 (p<0.05).
The result favours non-obesity. Baillot et al.’s
(8.5%) had the largest effect weight and Sa et al.’s
study (1.32%) had the smallest effect weight ac-
cording to random effect model.*® The effect
weight of trials were not homogenous (Q:50,
df(Q):21, p:0.00, %58.06%). Heterogeneity was
evaluated with moderators (study design, type of
procedures and presence of difference according to
systematical diseases). Heterogeneity reduced with
presence of difference according to systematical
diseases (Table 2). The results of analysis were sum-
marized in Figure 2.

The result of evaluation of publication bias was
not significant according to Begg test (tau’=0,1).
The number of possible articles that escape notice
during database search was 967 (classic fail-safe N),
but we could not get further articles with appro-
priate data. The funnel plot was shown in Figure 3.

I DISCUSSION

Obesity defined as BMI>30 kg/m? is a common
medical problem especially in recent years. Ap-
proximately more than 25-30% of American and
European people are obese.” Rate of obesity in
open cardiac surgical patients is between 0.2% and
23%.212 Therefore, it is a serious possible cause for
morbidity and mortality in that surgical popula-
tion.

In relation to postoperative mediastinitis, obe-
sity is important in two main issues. First; obesity
is generally a risk factor for infections. And second;
obesity is associated with other systematical dis-
eases such as diabetes mellitus, hypertension, car-
diac events and dyslipidemia which can be
predisposing factors of mediastinitis.

Obesity is accepted as a predisposing factor for
infections in different organs or systems. There are
many possible mechanisms which are associated
with respiratory tract, skin and bone tissues, im-
mune response, obesity related co-morbidity and
pharmacological changes.?

Myles et al. determined obesity as an inde-
pendent risk factor for non-cardiac surgery.”” That
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TABLE 1: Studies included to analysis.

References Surgical procedure Design of study
Abboud et al.” Combined Retrospective
Antunes et al.?' CABG Prospective
Ashley et al® Combined Prospective
Baillot et al.® Combined Combined
Braxton &t al.* CABG Retrospective
Colombier et al.™ Combined Retrospective
Dial et al.? Combined Retrospective
Elenbaas et al.? CABG Prospective
Filsoufi et al.? CABG Retrospective
Floros et al."” Combined Prospective
Ghotaslou et al.” Combined Retrospective
Lopez-Gude et al.? Combined Prospective
Milano et al.® CABG Prospective
Parissis et al.? Combined Prospective
Careaga et al.” Combined Retrospective
Ridderstolpe et al.* Combined Retrospective
Rosmarakis et al.™ Combined Prospective
Saetal." CABG Retrospective
Saetal’ CABG Retrospective
San Juan et al.? Combined Prospective
Tiveron et al.’™ Combined Prospective
Wouters et al.™ CABG Retrospective

Obese patients (n)  Non-obese patietns (n) Levels of evidence

27 90 3b
401 2111 2b
125 98 2b
5856 17643 3b
4660 10746 3b
73 149 3b
15 29 3b
320 11428 2b
1250 4548 3b
1865 3784 2b
622 1205 3b
80 409 2b
201 6258 2b
1694 2254 2b
97 72 3b
457 2551 3b
77 283 2b
83 445 3b
25 132 3b
13 55 2b
254 2514 2b
140 1228 3b

CABG: Coronary artery bypass grafting.

TABLE 2: Subgroup analysis.

Subgroup Variable No. of study
Study design Prospective 10
Retrospective 1
Both 1
Type of procedure CABG 8
Combined 14
Difference for diseases* Yes 14
No 8

OR(95%Cl) p heterogeneity 12 (%)
2.54 (2.0-3.1) 0.001 67.8
2.20(1.8-2.5) 0.02 519
2.41(1.8-3.1) 1.0 0.0
2.99 (2.1-4.0) 0.04 52.2
2.00 (1.5-2.5) 0.006 55.8
2.54 (2.0-3.1) 0.001 62.2
1.71 (1.1-2.6) 0.17 31.1

Difference for diseases*= Significant differences between the groups with or without mediastinitis according to systemical diseases.

result was not changed despite both elective or ur-
gent surgery and appropriate antimicrobial pro-
phylaxis. Infection in skin or bone tissues is due to
impaired micro- and macrocirculation and decrease
of wound healing.”®

The second important point for obesity is co-
existing diseases. Increasing BMI may increase risk
of chronic diseases such as heart disease, cancer,
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stroke, hypertension, dyslipidemia and diabetes
mellitus.?? Diabetes mellitus and aterosclerosis may
predispose infections in obesity.? At this point co-
existing diseases and medical conditions associated
with obesity is more important in cardiac surgical
patients. Because they are more likely to have those
diseases. And those conditions can independently
cause postoperative mediastinitis after cardiac sur-

Turkiye Klinikleri ] Cardiovasc Sci 2014;26(3)
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FIGURE 2: Results of analysis. Favours A: Obesity, Favours B: Non-Obesity.

gery. Most of them were analysed in the studies ac-
cording to univariate or multivariate analysis.
While diabetes mellitus, hypertension, renal in-
suffiency, peripheral vascular disease, atrial fibril-
lation were determined as risk factors in univariate
analysis diabetes mellitus, peripheral vascular dis-
ease, atrial fibrillation, chronic obstructive pul-
monary disease and renal insuffiency were found
independent risk factors for mediastinitis in multi-

variate analysis 2,5,7,10,13,19,20,22-24

The studies focused on mediastinitis risk fac-
tors are case-control or cohort trials. Because of

Turkiye Klinikleri ] Cardiovasc Sci 2014;26(3)
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FIGURE 3: Funnel plot of publication bias.
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that there are significant differences between
groups with mediastinitis and controls in relation
to co-existing diseases. In 8 of 22 studies, authors
did not find significant differences between
groups.” 1131719 When we take into consideration
the differences between the groups in relation to
systemic diseases, we performed a subgroups analy-
sis. Although the heterogeneity has decreased (I%
31.1%), nor presence of heterogeneity neither the
result of analysis had not changed.

LIMITATIONS

The main limitation of our analysis was absence
of randomized controlled trials. Our analysis was
consist of prospective cohort or retrospective
case-control trials. Second limitation was the data

surgery for many of the articles except reference
11 (it was done for only off-pump). Becasue of
that reason we could not discuss the effect of obe-
sity on postoperative mediastinitis according to
off- or on-pump techniques. In our opinion, pos-
sibility of changes of result by prospective ran-
domized controlled trials is important for higher
level of evidence.

I CONCLUSION

In conclusion, we found that obesity was a predic-
tor for development of postoperative mediastinitis
after open cardiac procedures. However, further
studies, especially larger randomized controlled,
are needed to confirm this result at level of evi-

PRISMA Group. Preferred reporting items for
systematic reviews and meta-analyses: the
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for mediastinitis after cardiac surgery. Ann
Thorac Surg 2004;77(2):676-83.

of trials were consist of both off- and on-pump dence 1.
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