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Abstract

This paper describes the effective management of successive early postoperative
complications, using aortic wall autoplasty, VAC-system, with completion of combined
sterno-osteosynthesis in one cardiac surgical patient. The paper presents a clinical
case of management of postoperative complications in a 67-year-old patient after aortic
valve replacement and three-vessel myocardial revascularization by applying a com-
bined and step-by-step approach for each complication: 1. In case of surgical bleeding
- formation of flap plasty of the damaged aortic wall with autopericardium by in situ
fixation method; 2. In case of profuse bleeding - application of VAC-system; 3. In case
of high risk of sternum divergence - its closure by preferential rheosteosynthesis with
tie-fixation devices. The described methods of control, carried an individual approach
and the choice of the optimal method of their application, which requires knowledge
of the entire arsenal of relevant and effective ways of emergency elimination of com-
plications. In our case, unfortunately, against the background of successful one-stage
treatment of all complications, the outcome was unfavorable, due to the exhaustion
of compensatory mechanisms of the body against the background of severe combined
acquired cardiac pathology. Autopericardium plasty by the method of fixation on the
stem created additional protection of the aortic bleeding zone, and further installation
of the VAC-system successfully stopped the uncontrollable non-surgical bleeding that
was festering. Clamp-buckle osteosynthesis, which we applied as a standard in reoper-
ations, contributed to more active intensive care in intensive care with improved repair
of the sternum.

Introduction

The standard method of treatment of
patients with combined aortic stenosis
and coronary heart disease (CHD) is one-
stage surgical aortic valve replacement
and aortocoronary artery bypass graft-
ing. The number of such surgeries is
steadily increasing,"? and complications
are growing proportionally. According to
the data of the study by Stefanov S.A. et al,
which included 244 patients, the risk as-
sessment of the ascending aorta leakage
during aortic valve prosthetic operations
was given, where the ascending aorta
leakage was noted in 20.5% of patients,
in 4.9% of cases it was accompanied by
intensive bleeding. In 88% of cases aor-
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tic leakage was localized in the area of
aortic sutures and its cannulation sites.
The independent predictors of aortic
leakage with high risk of bleeding were
aortic diameter 46 mm and higher and
its calcinosis. The combination of aortic
stenosis and Ill degree calcinosis was
also associated with moderate risk of
aortic leakage.’

Unsatisfactory results of aortic sur-
geries are mainly associated with intra-
and postoperative bleeding, therefore,
the use of various methods of anasto-
mosis formation and sealing is primarily
aimed at reducing the volume of blood
loss in order to achieve a favorable out-
come of the operation. These are either
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wrapping with own aortic tissues,? or us-
ing synthetic materials such as: vascular
prostheses, tetrafluoroethylene gaskets,
as well as the use of various medical ad-
hesives and foams. Aortic surgeries are
often complicated by coagulopathy, a
factor of which is the disruption of nor-
mal blood coagulation mechanisms due
to: blood loss, massive hemotransfu-
sions, duration of artificial circulation,
temperature regime, degree of hemodi-
lution.*®

The risk of developing postoperative
sternomediastinitis and sternal instabil-
ity depends on the patient’s comorbidi-
ties (diabetes, obesity, smoking, renal
insufficiency) and surgical techniques
(bilateral extraction of the internal tho-
racic artery, excessive use of coagula-
tion, duration of surgery, postoperative
bleeding).®” Deferred thorax apertum is
extremely important in case of low-frac-
tion heart function and myocardial ede-
ma after prolonged surgery,® and the use
of the innovative method of VAC-system
has proved to be safe and highly effective
not only for the prevention of infectious
complications and mediastinal stabili-
zation, but also its hemostatic effect in
profuse bleeding.” Developments and
clinical applications of negative pres-
sure wound therapy belong to Russian
surgeons Davydov Y.A. et al. The method
of negative pressure wound treatment
is highly effective and multifunctional,
its drainage-evacuation and stabilizing
effect, as well as antiseptic and hemo-
static effect, are widely used in the treat-
ment and prevention of many complica-
tions after open cardiac surgery.®

An important step in the completion
of open surgery is the restoration of the
integrity of the sternalrib cage using var-
ious types of alternative fixation devices
to conventional wire. Studies on the use
of pectoral implants with extrasternal
fixation, demonstrate clinical advantag-
es in sternum divergence after surgery
using tie-clamps compared to surgical
wire." Reoperations always increase the
risk of postoperative sternal destabiliza-
tion and infectious complications, while
thoracic cable ties provide reliable clo-
sure of the sternum, reducing the risk of
these complications.™

In the present work we present a
clinical case of several complications
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after combined surgery on the valve and
vascular apparatus of the heart in one
patient, with combined methods of their
effective elimination.

The purpose of the study is present
work presents a description of the effec-
tive management of one after another
early postoperative complications that
arose by the use of aortic wall autoplas-
ty, VAC-system, with completion of com-
bined sterno-osteosynthesis in one car-
diac surgical patient.

Ethical approval. All procedures
performed in research involving human
subjects conformed to institutional and
national research committee ethical
standards, as well as to the 1964 Dec-
laration of Helsinki and its more recent
amendments

Case presentation

Patient A. 67 years old, diagnosis:
Multifocal atherosclerosis. Stenosis,
calcinosis of aortic valve of IV degree.
Multivessel coronary lesion. Unstable
angina pectoris class IlIB according to
Braunwald. CHF stage B (ACC/AHAJ,
Il FC according to NYHA. According to
ECHO: aortic valve fibrous ring 1.8 cm,
peak systolic gradient on the valve 40
mm Hg, calcinosis of Il degree. The di-
ameter of the ascending aorta is 43 mm.
Left ventricle: QDR 3.9 cm; CSR 2.3 cm;
LV 66 ml; CSR 18 ml; hypokinesis of the
anterior septal segment; EF 62%.

Aortic valve replacement with a me-
chanical prosthesis «Medtronic N221»,
mammary coronary artery bypass graft-
ing of PMLV, aortocoronary bypass of
DV and PCA were performed routinely.
On the 4th postoperative day there was
abundant scarlet blood flow through the
antegrade drains, the patient was oper-
ated urgently. On operation: 500 ml of
hemopericardium, a 4 x 7 mm diameter
aortic wall rupture above the aortic su-
ture was identified on the anterior aortic
wall proximal from the previous three
sutures with Teflon pads. The site of the
rupture was sutured with prolene 4/0
thread on Teflon pads with hemostatic
sponge application. Taking into account
the technical impossibility to bypass the
posterior wall of the aorta, in order to
enhance the hemostatic effect, it was
decided to form an encircling half-ring
(8 x 3 cm] with autopericardium by the
type of artificial adventitia without cut-
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ting off its proximal part with the effect rupture zone (Fig. 1). Due to unstable
of a stretched «roof», the dome of which hemodynamics, it was decided to leave
created hermetic compression in the the sternum open.

Figure 1.
Right pericardial flap fixed to
the anterior aortic stack

During the first postoperative day, tive hemostatic therapy. It was decided
1200 ml of blood was released through to install a VAC-system to stop diffuse,
the drains despite intensive conserva- uncontrolled bleeding (Fig. 2).
Figure 2.

Installed VAC-system on the
open mediastinum

The dynamics of bleeding reduction by ml. After 5 days of continuous course of
drains amounted to: the first day - 250 ml, VAC therapy, it was possible to completely
the second day - 150 ml, the third day - 110 stop coagulopathic bleeding (Fig. 3).
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Figure 3.

Result of a 5-day course of
negative pressure therapy:
control of diffuse bleeding
with antiseptic effect

ok s S

On the 11th day after the first elective with two 12 mm clamp ties and two surgi-
surgery, the mediastinum was closed by cal wires (Figure 4).
combined osteosynthesis of the sternum

Figure 4.
Combined osteosynthesis
of the sternum

Despite all measures taken, death
could not be avoided due to progressive
heart failure.

Discussion

External wrapping of aortic anasto-
moses with a vascular prosthesis is the
method of choice for hemostasis in case
of diffuse bleeding of the aortic wall.”
For total closure of the extensive bleed-
ing zone of the aorta, we needed to pass
its posterior wall, which was technically
impossible without the latter, so we de-
cided to use the separated autopericar-
dium by moving its flap on the feeding
pedicle with preservation of its vascular-
ized proximal part. The distal part of the
pericardium directly covered the area of
the lesion of the anterior wall of the aor-
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ta. After completion of the plasty, its re-
liable operation was checked during hy-
pertensive peaks, when the load on the
suture line was submaximal. In contrast
to artificial patches or tanned pericardi-
um, which lack the properties of exten-
sibility, static suture zone of attachment
on the working heart is always at risk of
rupture, while our method of plasty with
autopericardium on a mobile stem re-
duces this risk due to the preservation of
elasticity with damping effect of such a
patch, which at the same time enhances
the tread compression of the damaged
aortic zone especially in the systolic
phases of contraction.

The use of VAC therapy for the treat-
ment of mediastinitis significantly re-
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duces mortality, complication rate, and
the need for surgical procedures, thus
leading to a significant reduction in la-
bor costs.™™ Using multifunctional
VAC-system, we pursued the aim to use
first of all its hemostatic function to stop
uncontrolled non- surgical bleeding,
together with its highly effective anti-
infection protection and simultaneous
stabilization of the open mediastinum in
unstable hemodynamics. For myocardial
protection, we placed povidone-impreg-
nated dense tissue directly on the ante-
rior surface of the heart and main ves-
sels. The mode parameters of VAC were
set as standard: 5 minutes of operation
with pressure of 125 mmHg and 2 min-
utes of stopping.

Sternum fixation systems with the
help of clamp ties provide a larger bone
contact of the implant with a better dis-
tribution of the tension force, preventing
the sternum from erupting.'. The use of
these devices in comparison with con-
ventional steel wire excludes intraos-
seous damage of the spongy substance
without disturbing its trophism with
better repair. In sternum osteosynthe-
sis, we adhere to our approach of using
clamp ties in almost all reoperations, as
well as initially in cardiac surgery pa-
tients with a high risk of sternum insta-
bility in the postoperative period. Given
the patient’s excessive body weight (BMI
29.7), we used a 12 mm width of the ties
6 times the contact area of conventional
wire, which allowed us to use only 2 ties
in the areas of greatest load (upper third
of the sternum) for reliable stabilization.

Thus, the above-mentioned meth-
ods of control in each specific case had
an individual approach and the choice of
the optimal method of their application,
which requires knowledge of the entire
arsenal of relevant and effective ways
of emergency elimination of complica-
tions. In our case, unfortunately, against
the background of successful one-stage
management of all complications, the
outcome was unfavorable, due to the ex-
haustion of compensatory mechanisms
of the body against the background of
severe combined acquired heart pathol-
0gy.
Limitations. The only limitation of
our work may have been the unfavorable
patient outcome, but the sequential ap-

plication of all three treatment modali-
ties successfully managed successive
complications, indicating their high effi-
cacy.

What’s known? The tactics of man-
agement of diffuse bleeding was and
still is therapeutic treatment aimed at
homeostasis of rheological properties
of blood by transfusion of SPP and in-
dividual factors of the coagulation sys-
tem. Prevention of local bleeding is the
use of various methods of anastomosis
formation and sealing by wrapping with
own aortic tissues, or the use of synthet-
ic materials (vascular prostheses, tetra-
fluoroethylene gaskets, as well as the
use of various medical adhesives and
foams). In case of sternal diastasis, vari-
ous methods of osteosynthesis with wire
cerclages have been used, for example,
according to Robichek.

What’s new? In the available litera-
ture we have not found a similar method
of formation of a protective hemostatic
patch from autopericardium on a mobile
stem, as well as methods of treatment of
three complications in one and the same
patient by the new methods described in
the article.

Conclusion

After complex combined cardiac
surgery, it is necessary to always keep in
mind the high risk of various complica-
tions that require knowledge of the entire
arsenal of relevant and effective ways of
their urgent elimination. Our proposed
method of aortic wall strengthening by
autolusculature on a pedicle gives an
alternative to mechanical hemostasis by
«inanimate» patches in case of impos-
sibility to envelop the whole aortic tube.
Highly effective VAC-therapy should be
applied not only at the moment of clin-
ical manifestation of diffuse and uncon-
trolled mediastinal bleeding, but also
immediately after planned surgeries in
patients with high risks of its develop-
ment. The use of sternal clamp fixators
should be the standard for all reopera-
tions and primary use in patients with a
high risk of postoperative sternal dias-
tasis.

Acknowledgement. We would like to
express our gratitude to the staff of the
operating unit of the «Erensau Hospital».

Author’s contributions. M.A.: Study
concept; M.A., N.A.: Study design; M.F,,

BECTHUK XUPYPITMU KASAXCTAHA N24+2024



STEPWISE APPLICATION OF AORTIC WALL AUTOPLASTY,
VAC-SYSTEM AND COMBINED STERNO-OSTEOSYNTHESIS
IN TANDEM CARDIAC SURGICAL COMPLICATIONS IN ONE PATIENT

K.K.: Data analysis; M.A., N.A.: Drafting
of manuscript; M.A,, T.A.: Writing the text
of the article; K.K., M.A.: Critical revision

References

of the manuscript. All authors approved
the final version of the manuscript.

Funding. Not funded.

1. Santoro A, Rizk M, Inga Tavara L,
Ramadan MS, Melissano G. Suc-
cessful Open Repair of a Thora-
coabdominal  Aortic  Aneurysm
After Multiple Failed Endovascu-
lar Treatments in a 22-Years-Old
Individual With Loeys-Dietz Syn-
drome. Vasc Endovascular Surg.
Sep 25 2024:15385744241285112.
doi:10.1177/15385744241285112

2. Tanaka A, Smith HN, Safi HJ, Estrera
AL. Open Treatments for Thoracoab-
dominal Aortic Aneurysm Repair.
Methodist Debakey Cardiovasc J.
2023;19(2):49-58. doi:10.14797/md-
cvj.1178

3. Stefanov SA, Smolianinov KA, Mati-
ugin MP, et al. [Paradoxical embo-
lism: clinical situation and approach-
es to treatment]. Angiol Sosud Khir.
2015;21(1):192-7.

4. Brown JA, Kilic A, Aranda-Michel E,
et al. Long-Term Outcomes of Re-
operation for Bleeding After Cardiac
Surgery. Semin Thorac Cardiovasc
Surg. Autumn 2021;33(3):764-773.
doi:10.1053/j.semtcvs.2020.11.013

5. Qureshi SH, Ruel M. Commentary: A
Long-Lasting Complication: Re-ex-
ploration for Bleeding and Its Neg-
ative Correlation With Long-Term
Survival. Semin Thorac Cardiovasc
Surg. Autumn 2021;33(3):776-777.
doi:10.1053/j.semtcvs.2020.12.025

6. Goh SSC. Post-sternotomy mediasti-
nitis in the modern era. J Card Surg.
Sep 2017;32(9):556-566. doi:10.1111/
jocs.13189

7. SaM, Ferraz PE, Soares AF, et al. De-
velopment and Validation of a Strat-
ification Tool for Predicting Risk of
Deep Sternal Wound Infection after
Coronary Artery Bypass Grafting at
a Brazilian Hospital. Braz J Cardio-
vasc Surg. Jan-Feb 2017;32(1):1-7.
doi:10.21470/1678-9741-2016-0030

8. Bakaeen FG, Haddad O, Ibrahim
M, et al. Advances in managing the
noninfected open chest after car-
diac surgery: Negative-pressure
wound therapy. J Thorac Cardiovasc

10.

1.

12.

13.

14.

15.

Surg. May 2019;157(5):1891-1903 e9.
doi:10.1016/j.jtcvs.2018.10.152
Lorenz V, Gambacciani A, Guerri-
ni S, Giuseppe MF, Gianfranco M,
Mattesini A. Management of Giant
Pulmonary Artery Aneurysm with
Quadricuspid Valve Stenosis. Int
J Angiol. Dec 2023;32(4):312-315.
doi:10.1055/s-0041-1732435
Davydov VI, Karasev EV, Popova EV,
Poletaev VI. Method of estimating
sea-surface paleotemperatures
through biotic proxies: A case study
in Upper Paleozoic paleoclimatic,
paleogeographic and paleotectonic
reconstructions of Siberia. Ecol Evol.
Nov 2024;14(11):e70265. doi:10.1002/
ece3.70265

Nezafati P, Shomali A, Kahrom M,
Omidvar Tehrani S, Dianatkhah M,
Nezafati MH. ZipFix Versus Con-
ventional Sternal Closure: One-Year
Follow-Up. Heart Lung Circ. Mar
2019;28(3):443-449.  doi:10.1016/].
hlc.2018.01.010

Marasco SF, Fuller L, Zimmet A, et
al. Prospective, randomized, con-
trolled trial of polymer cable ties
versus standard wire closure of mid-
line sternotomy. J Thorac Cardiovasc
Surg. Oct 2018;156(4):1589-1595 el.
doi:10.1016/j.jtcvs.2018.04.025

Song L, Gao Y, Xu M, Wang B, Li X,
Wang X. "Sleeve” Sinus of Valsalva
Repair in Patients with Acute Type
A Aortic Dissection. Heart Surg Fo-
rum. May 11 2021;24(3):E418-E421.
doi:10.1532/hsf.3629

Tarzia V, Carrozzini M, Bortolussi G, et
al. Impact of vacuum-assisted closure
therapy on outcomes of sternal wound
dehiscencedagger. Interact Cardio-
vasc Thorac Surg. Jul 2014;19(1):70-5.
doi:10.1093/icvts/ivu101

Pericleous A, Dimitrakakis G, Pho-
tiades R, von Oppell UO. Assessment
of vacuum-assisted closure thera-
py on the wound healing process in
cardiac surgery. Int Wound J. Dec
2016;13(6):1142-1149.  doi:10.1111/
iwj.12430

BULLETIN OF SURGERY IN KAZAKHSTAN ~ Ne4 2024



STEPWISE APPLICATION OF AORTIC WALL AUTOPLASTY,
VAC-SYSTEM AND COMBINED STERNO-OSTEOSYNTHESIS
IN TANDEM CARDIAC SURGICAL COMPLICATIONS IN ONE PATIENT

16. Stelly MM, Rodning CB, Stelly TC. tive case series. J Cardiothorac Surg.
Reduction in deep sternal wound in- Nov 14 2015;10:166. doi:10.1186/
fection with use of a peristernal ca- s13019-015-0378-7
ble-tie closure system: a retrospec-

[ 18 | BECTHUK XMPYPI MU KASAXCTAHA  N24 + 2024



