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Incidence of Sternal Wound Dehiscence
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ABSTRACT

Objective: To compare the incidence of sternal wound dehiscence between simple interrupted vs. figure-of-eight
sternal closure techniques for median sternotomy in patients undergoing coronary artery bypass graft surgery.
Study Design: Comparative prospective, randomized control trial.

Place and Duration of Study: Study conducted at Department of Cardiac Surgery, Armed Forces Institute of
Cardiology Rawalpindi, from Apr to Dec 2019.

Methodology: A total of 206 patients were included in study. These patients were divided into two groups;
group “A”: cases which will undergo simple interrupted sternal wire closure technique (n1=103). Group “B”:
cases which will undergo figure-of-eight sternal wire closure technique (n2 = 103).

Results: There were no statistical difference in the pre-operative data of the patients. The incidence of sternal
wound dehiscence in simple interrupted closure was 6.79% while in figure of eight closure technique it was noted
to be 1.94%. A statistically significant difference was noted in both the closure technique (p<0.05).

Conclusions: Figure-of-eight sternal wire closure technique provides better strength and stability to sternum

along with reduced incidence of sternal wound dehiscence as compare to simple interrupted wire closure.
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INTRODUCTION

Median sternotomy is regarded as the gold
standard approach for variety of open heart ope-
rations!. This approach has multiple complica-
tions related to patient risk factors, material used
for closure and surgical technique. The predis-
posing factors for sternal wound dehiscence or
sternal infection; chronic obstructive pulmonary
disease, high body mass index, diabetes mellitus,
old age and smoking?2. According to Jaime Anger
et al sternal wound infections were classified into
four types as: Type I; loss of skin and subcuta-
neous tissue. Type II; bone is exposed. Type III;
loss of bone tissue of sternum or ribs. Type IV;
exposure of mediastinum3. When such complica-
tions are not recognized in the early postopera-
tive period, they may lead to complete sternal
dehiscence, infection either superficial or deep
and subsequently full blown mediastinitis with
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mortality rates ranging from 10% to 40%*. Super-
ficial sternal wound infection ranges from 0.5% to
8% while deep sternal wound infection reported
to be less than 1%5.

Incidence of sternal dehiscence and infection
can be reduced by using a reliable closure tech-
nique2. Therefore, many surgical techniques int-
roduced for stabilizing and closure of sternum
after median sternotomy have been utilized
among which most popular and routinely used
are; simple interrupted and figure-of-eight wire
closurel. The aim of all techniques is to achieve
rigidity and strength of sternum. The figure-of-
eight wiring possesses more advantages over
simple interrupted because it distributes sternal
stress over an increased area and limits longi-
tudinal displacement¢. According to a study con-
ducted at Punjab Institute of Cardiology they
reported a reduced incidence of sternal wound
dehiscence (2%) in patients with figure-of-eight
sternal closure after coronary artery bypass sur-
gery through median sternotomy?. Another study
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conducted at Pakistan Institute of Medical Scien-
ces Islamabad showed that there is no statistically
significant difference in sternal dehiscence bet-
ween simple and figure-of-eight closure technig-
ues because sternal dehiscence in simple inter-
rupted was reported to be 7.5% and in figure-of-
eight 8.3%*. In study conducted at Iran reported
almost same results of sternal dehiscence in sim-
ple interrupted (2.5%) vs figure-of-eight (2.5%)
sternal closure’. Till now no single method of
sternal closure is regarded as standard therefore
more research work is needed. Our study is one
step to find out which closure method has redu-
ced incidence of sternal dehiscence.

Rationale: Sternal wound dehiscence is the
worst complication of median sternotomy with
increased mortality and morbidity, which can be
reduced by using standard sternal closure tech-
nique. This study would assess the frequency of
sternal wound dehiscence in simple interrupted
vs figure-of-eight closure technique, thus will
help in devising a standard protocol for sternal
closure. The results will add to the existing body
of knowledge and may be used by practitioners
in instituting informed evidence based practice.

To compare the incidence of sternal wound
dehiscence between simple interrupted vs figure
of eight sternal closure techniques for median
sternotomy in patients undergoing coronary
artery bypass graft surgery.

METHODOLOGY

A Randomized control trail in Department of
Adult Cardiac Surgery, Armed Forces Institute of
Cardiology and National Institute of Heart Disea-
ses, Rawalpindi, were conducted from April 2019
to December 2019. Patient of any age & gender,
booked for elective Coronary artery bypass sur-
gery were included. Patient with Bilateral inter-
nal mammary artery harvesting, chronic renal
failure (Glomerular filtration rate less than 45ml/
min/1.73m?2 for more than three months i.e. Class
[I-B Chronic renal failure), Anemic patient with
Hemoglobin less than 8mg/dl, moderate (forced
expiratory volume i.e. FEV1 less than 50%) and
severe (forced expiratory volume i.e. FEV1 less
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than 30%) chronic obstructive pulmonary disease,
Body Mass Index (BMI) less than 18 (regarded as
malnutrition), Multiple sternal fracture during
closure or opening of sternum, Redo Coronary
artery bypass, Re-explorations and Re-closures
after open heart surgery, Left Ventricular Ejection
Fraction of Less or equal to 30%, Robicsek Proce-
dure in which parasternal steel wires are passed
in both halves of sternum. Two hundred and six
patients fulfilling the inclusion criteria, after con-
sent were grouped either for simple interrup-
ted closure (group A) or figure-of-eight closure
(group B) via lottery method. The demographic
data including patient’s age, gender, BMI & co-
morbidities were noted. Cardiopulmonary by-
pass with body cooling temperature of 32-340C,
cardiac diastolic arrest via hyperkalemic blood
cardioplegia used as per routine protocol. In all
cases, stainless-steel no.5 wires were used for
approximation of sternal halves utilizing either
simple interrupted or figure-of-eight techniques.
In the figure-of-eight four steel wires pierced the
sternum parasternally among which three were
passed through body of sternum and one th-
rough manubrium. In simple interrupted closure
technique, we placed 3 steel wires in manubrium
and 5 steel wires in lateral sternal borders of
the body of sternum. After sternal closure muscle
and fascial layers were approximated with vicryl
“0” and skin closure done in subcuticular manner
by vicryl 3/0. After surgery patients shifted to
intensive care unit then high dependency unit
and finally to postoperative ward from where
they were discharged for home. First dressing
after surgery was opened after 48 hours by the
investigator and chest X-ray performed. Signs of
infection/ inflammation were noted along with
signs of sternal dehiscence clinically and on
chest X-ray. Follow up done after one week, four
weeks and after 8 weeks to detect signs of sternal
wound dehiscence. Final outcome was determi-
ned after 8weeks.

RESULTS

The demographic data of the enrolled
patients presented in table-I. The mean age in
group A was 51 + 13 years while in group B it
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was 53 + 17 years. No Statistically significant diff-
erence was found in age, gender & Body mass
Index (p-value>0.05). Among these patients
24.27% in group A & 26.21% in group B were

Pak Armed Forces Med ] 2020; 70 (Suppl-4): 5726-30

microbial growth. Table-III showed incidence
of sternal dehiscence among group A (6.79%) &
group B (1.94%), which is statistically significant
(p=10.011).

Table-I: Demographics and pre-operative data of patients.

. Simple Interrupted Sternal | Figure-of-Eight Sternal g
Characteristics Closure (n1=103) Closure (n2=103) p-value
Age (Years) 51+£13 53 £17 0.13

Male 55 (53.39%) 59 (57.28%)
Gender Female 48 (46.61%) 44 (42.72%) 022
20-24 21 25
BMI 25-30 53 44 026
>30 29 34
Diabetes 25 (24.27%) 27 (26.21%) 0.09
Hypertension 29 (28.15%) 31 (30.09%) 0.11
Smoking 21 (20.38%) 23 (22.33%) 0.37
Fiecti 31-40% 11 14
N %) 41-50% 33 28 0.076

° >50% 59 61
Table-II: Post-operative data.

. Simple Interrupted Figure-of-Eight Sternal g
Variables Sternal Closure (n1=103) Closure (n2=103) p-value
Superficial ~ Surgical ~Wound o o
Infection (SSWI) 9 (8.73%) 5 (4.85%) 0.011
Micro-organism on culture (in o o
case of discharge) 5 (4.85%) 2 (1.94%) 0.021
Table-III: Sternal dehiscence.

. Simple Interrupted Figure-of-Eight Sternal g
Sternal Dehiscence Sternal Closure (n1=103) Closure (n2=103) p-value
Yes 7 (6.79%) 2 (1.94%)
No 96 101 0.011
diabetics, 28.15% & 30.09% were hypertensive in ~ DISCUSSION

group A & B respectively. 20.38% were smokers
in group A & 22.33% in group B. Ejection Fraction
of the patients included in the study was found to
be statistically non-significant.

Post-operatively patients were observed for
signs of infection/inflammation & sternal dehis-
cence during admission/follow up. Table-II sho-
wed that 8.73% of the patients in group A had
superficial sternal wound infection in comparison
to 4.85% in group B, which is statistically signi-
ficant (p=0.011). Swab for culture & sensitivity
was sent for those patients who had discharge
from wound. In group A 4.85% showed growth
of micro-organism while in group B 1.94% had

Median sternotomy is the gold standard
approach for exposure of heart for almost all
cardiac surgical procedures!. This technique gave
a very good exposure but can end-up in adverse
outcomes therefore, sternal wound dehiscence is
the worst complication of median sternotomy
with increased mortality and morbidity®, which
can be reduced by using standard sternal closure
technique. Different studies have reported mor-
tality that mortality & morbidity associated with
sternal dehiscence ranges from 10-40%#*. The aim
of this study is to determine the frequency of
sternal wound dehiscence in simple vs figure-of-
eight wiring technique.
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In different studies some risk factors of ster-
nal wound dehiscence were established like un-
controlled diabetes mellitus, hypertension, renal
dysfunction, smoking, chronic cough, obesity,
bilateral Internal mammary artery harvesting,
prolonged ventilation and poor left ventricular
ejection fraction (less than 30%)°. In our study we
tried to minimize the effects of these risk factors
by matching and excluding those patients so that
we can purely determine the significance of the
surgical technique, best for sternal closure, with
minimal complications.

In our study the overall incidence of sternal
wound dehiscence was 4.36% among which in
group A it was 6.79% while in group B 1.94%,
which was statistically significant (p<0.05). Out
of 4.36%, 3.39% had microbial growth on culture
while 0.97% were due to mechanical cause. Ram-
zisham et al reported that 1.5% of sternal dehi-
scence showed microbial growth (more in simple
wire technique)!. Our data is comparable to the
internationally available data showing that the
incidence of sternal wound dehiscence is low in
figure-of-eight vs simple wire technique. A study
conducted at Punjab Institute of Cardiology sho-
wed reduced incidence of sternal wound dehi-
scence in figure-of-eight vs simple wire closure
technique (2% vs 8%)'. Kiessling et al reported
sternal dehiscence of 2% in figure-of-eight while
12% in simple wire closure techniquelf. In our
study no mortality was noted in both the groups.
Ramzisham et al reported 11.1% mortality after
sternal wound dehiscence!’. The incidence of inf-
ective mediastinitis in our study was 4.36% while
in internationally available data it ranges from 1-
5%1. The study of Ramzisham et al'l, Mirhosseini
et al'2 and Igbal et al showed that there is no
statistically significant difference between figure-
of-eight vs Simple interrupted sternal closure.
Krejca & Colleagues proposed that simple inter-
rupted wire technique provides good fixation of
the sternal halves while figure-of-eight provides
better strength’®. The sternal dehiscence can be
easily diagnosed clinically by sternal click/insta-
bility and confirmed by displacement of sternal
wires on chest radiograph. Similar findings were
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shown in a study conducted by Javed Igbal et al4.
Schimmer et al documented in there study that
Robicsek technique preferably prevent sternal
dehiscence and deep sternal wound infection!4.
Another study conducted in which the signifi-
cance of using sternal wires was compared with
sternal cables in terms of sternal dehiscence,
DSWI or mediastinitis, reported no statistical sig-
nificant difference in these two methods'>. Neena
et al recommended figure of eight closure in
fragile sternum while simple closure technique in
normal healthy bone'¢. Almdahl et al conducted a
study on 7835 patients for sternal dehiscence after
figure of eight & simple wire technique, conclu-
ded that sternal dehiscence was significantly low
in figure-of-eight wiring technique as compare to
simple wire closure!’. In our study those patients
of sternal wound dehiscence were managed by
Intravenous Antibiotics & Rewiring by using
Robicsek Technique along with re-enforcement
via myocutaneous flap of pectoralis muscle.
Robicsek Technique provided excellent sternal
approximation after reoperation for sternal
dehiscence!®.

CONCLUSION

As statistically proved from our study that
the outcome of figure-of-eight sternal closure
technique is better than simple interrupted wire
closure in terms of sternal dehiscence. But before
generalizing the findings of our study we would
recommend that further studies should be con-
ducted on larger scale in different hospitals of the
country, in different groups of patients to estab-
lish and suggest the most efficient and low risk
closure technique for sternum after median
sternotomy.
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