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Abstract

Introduction. Heart injuries are life-threatening conditions that necessitate rapid
interference to save patients. Using bypass machine improve the accessibility to a wide
range of surgeries that could not be done previously or in theaters where no availability of
cardiopulmonary bypass (CPB) machines.

Purpose. To compare operative conditions and availability of surgical interventions in
heart injuries performed with or without cardiopulmonary bypass.

Materials and methods. This study was done on 29 patients with sustained penetrating
cardiac trauma who subsequently underwent surgical intervention at two medical centers
in Iraq between 2008 and 2014. Sixteen patients were treated without CPB at the Najaf
Thoracic Teaching Center, while thirteen patients underwent procedures with CPB at the
Iragi Center for Heart Diseases in Baghdad. Perioperative chest X-rays were performed to
assist with the localization of foreign bodies.

Results. Patients presenting in shock underwent surgery without the use of
cardiopulmonary bypass (CPB). In contrast, stable patients — defined as those with a
systolic BP above 80 mmHg — underwent surgery on CPB, except four patients who did
not require CPB.

Conclusion. The choice of surgical approach — whether with or without CPB - must be
carefully considered based on the patient’s general condition and the nature of their
injury. The study’s findings advocate for a flexible and adaptive approach to managing
penetrating cardiac trauma, with the ultimate goal of achieving the best possible
outcomes for patients.
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Pesiome

BBepeHue. NoBpexaeHna cepaua — onacHble COCTOAHUSA, TpebyioLre NPUHATMA He3a-
MeLNUTENbHbIX Mep 1A CnaceHWA XM3HU NauMeHToB. icnonb3oBaHWe annapaToB UCKYC-
CTBEHHOIO KPOBOOOpPaALLEHUs YBENMUMBAET BO3MOXHOCTb NMPOBEAEHNs LUMPOKOro Crek-
Tpa onepauui, KOTopble HEBO3MOXKHO ObINIO BbIMOSHWUTL PaHee Un BBUZY UX OTCYTCTBUA
B OnepaLiOHHbIX.

Lenb. CpaBHUTb YCNOBMA NPOBEAEHUA N AOCTYMHOCTb XUPYPruyecKnx BMeLlaTenbCcTs
Npu NOBPEXAEHNAX CePALa, BbINMOIHAEMbIX C MCMOJIb30BaHNEM MCKYCCTBEHHOIO KPOBO-
ob6palleHus n 6e3 Hero.

Marepuanbl n meroabl. B faHHOM nccnegoBaHMy NpUHAAN yyactne 29 naumeHToB C
NPOHMKALWMMI TPaBMamMy B 061acT cepaua, KOTopbiM 6bliv MpoOBedeHbl XMpypruye-
CKMe BMellaTeNbCTBa B ABYX MeANLMHCKNX LeHTpax Mpaka B nepmog ¢ 2008 no 2014 r.
16 nmaumeHTOB OblNM MpooneprpoBaHbl 6e3 KMCNoNb30BaHUA WUCKYCCTBEHHOIO KPOBO-
obpalleHus B yuebHOM LieHTpe TopaKanbHon xmpyprumn B Hagkade, a 13 - nogseprnvcb
XVPYpPrmyeckomy BMeLIaTesIbCTBY C NMPUMEHEHNEM NCKYCCTBEHHONO KPOBOObpalleHus B
Mpakckom LeHTpe cepaeyHbix 3abonesaHuii (bargan). Ana BbisiBNEHUS NHOPOAHbIX Tes
npoBoAWnach NnepuonepaLuoHHas peHTreHorpadua rpygHon KneTku.

Pe3synbraTtbl. [laLmeHTbl, NOCTYNMBLUME B NeYebHble 3aBefeHMA B COCTOAHNN LWOKaA, Hbinn
npooneprpoBaHbl 6e3 NpPUMeHeHUs UCKYCCTBEHHOTO KpoBoobpalleHua. B otnnumne ot
HUX CTabunbHbIe MNAUMEHTbI, OnpefensemMble Kak NaueHTbl C CUCTOIMUYECKM JaBJIeHNEM
Bbllwe 80 MM pT. CT., 6bLIM NPOONEPUPOBAHbI C NCMONb30BaHNEM NCKYCCTBEHHOTO KPOBO-
ob6palleHus, 3a UCKIoYEHNEM 4 NaLMEHTOB, KOTOPbIM OHO He NOTPeboBanocCh.
3aknioueHune. Pe3ynbraTbl NCCNIefOBaHNA CBUAETENbCTBYIOT B MONb3y rMOKoOro n agan-
TVUBHOMO NOAXOAa K NNEYEHUIO NPOHNKAKLWNX TPAaBM CepALa, KOHEUHON Lienbio KOTOPOro
ABNAETCA JOCTUKEHME HanNyyLlero ncxoaa ana nauneHTa.

«Kapgunonorusa s benapycn», 2025, Tom 17, N2 1 95



Comparative Efficacy of Surgical Interventions for Cardiac Trauma: With and Without Cardiopulmonary Bypass

KnioueBble cnoBa: TpaBMa ceppua, NCKYCCTBEHHOE KpOBOO6paLIJ,EHI/Ie, noppexaeHua
cepAua, KpoBoTeveHne

B INTRODUCTION

Heart injuries are considered life-threatening conditions that necessitate rapid and
effective interference to save patients and improve their survival [1]. Using bypass machine
improve the accessibility to a wide range of surgeries that could not be done previously
or in theaters where no availability of cardiopulmonary bypass (CPB) machines [2-4]. This
study reveals the comparative condition and accessibility of surgical interventions for
cardiacinjury performed with and without CPB machines [5]. By examining the advantages,
narrowing, and clinical outcomes associated with both approaches, this study aims to
provide an understanding of the current practices and reveal future advancements in the
surgical management of cardiac trauma [6, 7.

This comprehensive approach enabled effective management of penetrating cardiac
trauma, tailored to the presence or absence of cardiopulmonary bypass, ensuring
optimized outcomes for the patients involved.

B PURPOSE OF THE STUDY
To compare operative conditions and availability of surgical interventions in heart
injuries performed with or without cardiopulmonary bypass.

B MATERIALS AND METHODS

A retrospective study was done on 29 patients with sustained penetrating cardiac
trauma who subsequently underwent surgical intervention at two medical centers in Iraq
between 2008 and 2014. Sixteen patients were treated without CPB at the Najaf Thoracic
Teaching Center, while thirteen patients underwent procedures with CPB at the Iraqi
Center for Heart Diseases in Baghdad. Perioperative chest X-rays were performed to assist
with the localization of foreign bodies.

A. Procedures without cardiopulmonary bypass

Atthe NajafVascular Center, ten patients underwent urgent left anterior or anterolateral
thoracotomy, with one patient requiring right thoracotomy due to a massive air leak from
that side and another patient requiring median sternotomy due to the location of the
injury. Cardiorrhaphy was performed using transverse per-string sutures with 3-0 prolene
and pledgets. Hemorrhage control was initially achieved using a Foley catheter, particularly
in hemodynamically unstable patients, as a temporary measure to facilitate urgent blood
transfusions. In other cases, direct pressure was applied. All foreign bodies, including
bullets and shell fragments, were removed when present. The pericardium was closed
with interrupted sutures, and a drain was left in place and connected to an underwater
seal. Postoperatively, patients were transferred for monitoring to the intensive care unit,
with the duration of stay dependent on their overall condition.
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B. Procedures with cardiopulmonary bypass

The standard surgical approach involved median sternotomy. Full heparinization
was administered when CPB was utilized. Femoral-femoral bypass preparation, aortic
and bicaval cannulation, and cardiopulmonary bypass with topical and central cooling
were performed. An aortic cross-clamp was applied, and cardioplegic arrest was induced.
Intracavitary foreign bodies were accessed either through left or right atriotomy incisions
or transverse aortotomy. The aorta was cross-clamped quickly with minimal cardiac
manipulation to prevent systemic or pulmonary embolization of intracavitary foreign
bodies. Intracavitary defects were closed directly or with a glutaraldehyde-tanned
pericardial patch using continuous 4-0 monofilament prolene sutures. Cardiorrhaphy
was executed using 3-0 pledged prolene sutures, and bio-glue was applied to secure
hemostasis.

Statistical analysis
Use of statistics to show the correlation between each type of intervention with or
without the Bypass machine considering the P-value significant if it is less than 0.05.

B RESULTS

Data were collected from 29 patients, consisting of four women and 25 male, with ages
from 7 to 62 years with a mean age of 26.8 years.

The mechanism of cardiac injuries shoed in Figure. Shell injuries recorded in 18%,
stabbing wound recorded in 15% whereas the most patient suffered from bullet injuries
(67%).

Patients presenting in shock underwent surgery without the use of cardiopulmonary
bypass (CPB). In contrast, stable patients — defined as those with a BP above 80 mmHg -
underwent surgery on CPB, except four patients who did not require CPB. Significant
correlations were identified between patients’ hemodynamic states and the surgical
approachesemployed,suchassternotomyorleftthoracotomy,althoughrightthoracotomy
did not demonstrate such correlations. Notably, procedures like atrial septal defect
closure or cardiorrhaphy were found to have highly significant or significant correlations
with these approaches, respectively. The majority of patients who did not require CPB

Stabbing (15%)
Shell injuries (18%)

Bullet (67%)

Mechanism of injuries
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Detailed data regarding the use of CPB or the absence

With Bypass | Without Total Chi-square | P-value
Number 13 16 29
Bullet injuries 13 12 25
Stab injuries - 4 4
Stable (Systolic more than 80mmHg) 13 4 17 4765 0.029
Unstable (less than 80mmHg) - 12 12 12 0.00053
Left thoracotomy - 10 10 10 0.00156
Median sternotomy 13 1 14 10.286 0.00134
Right thoracotomy - 1 1 1 0317
Interventricular septum injuries 3 (Closure) 1 (later closure) | 4 1 0.317
Ventricular wall 6 16 22 4.545 0.033
ASD closure 7 - 7 7 0.0081
Aortic Valve Repair 1 - 1 1 0317
Aortopulmonary fistula repair 1 - 1 1 0317
Left atrial appendage trans fixation 1 - 1 1 0.317
Right atrial per strung (Foley catheter) |- 1 1 1 0317

were operated on via left thoracotomy, whereas median sternotomy was preferred when
CPB was necessary. Patients with suspected intracardiac injuries and stable hemodynamic
states were transferred to a center equipped with CPB. Conversely, all unstable patients
underwent surgery without CPB and did not require additional definitive surgery later,
except one patient who required ventricular septal defect closure at a later time (Table).

B DISCUSSION

This study involved 25 patients who underwent cardiac surgeries across two centers
in Irag, one of which utilized CPB while the other did not. A cohort study was conducted
to evaluate the outcomes of each intervention, with data subjected to statistical analysis
to determine the significance of various parameters in relation to the type of operations
performed.

The patient’s hemodynamic stability was a critical factor in decision-making
regarding the use of CPB [8]. As the results indicate, hemodynamically unstable patients,
characterized by a Bp of less than 80 mmHg, were prioritized for immediate surgical
intervention without CPB [9].

Critically unstable patients who need urgent intervention were more suitable for this
approach, temporary bleeding stoppage through the use of Foley catheter insertion
through the injury sites was commonly used in our practice allowing rapid stabilization
and sometimes facilitating large amounts of blood transfusion to maintain hemodynamic
stable patients before definitive surgery [10-14].This is similar to the study done by Symbas
et al. [1] which demonstrates that immediate interference using urgent thoracotomy
without CPB yields a survival rate of 84% this is similar to a study of Ivatury et al. [4], so
supporting our study.

On the other hand, stable patients (systolic BP above 80 mmHg), mostly underwent
cardiac surgeries with CPB especially when intracardiac injuries were suspected like atrial
or ventricular septal defect or valvular injuries [12]. The use of CPB enables surgeons to
carefully assess the defect and repair it while minimizing manipulation of the heart and
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decreasing the risk of pulmonary or systemic embolization [11, 13]. This is consistent
with the results of Asensio et al. study (1998) which found that CPB facilitated complex
intracardiac repair in selected patients [7]. This is also supported by study done by
Richens et al. (2002) shown that in addition to the above conclusion it reduces the risk of
embolization and other complications [10].

Our study found that significant correlation between surgical approaches and the
need for CPB was significant, however, a median sternotomy was usually used with CPB,
and left thoracotomy was used when no CPB needed it, however, there were cases in our
study where sternotomy was done for the patient without bypass need and there was
one patient underwent right thoracotomy for his right massive air leak. It is well known
now CPB could be done with thoracotomy instead of sternotomy so it is no matter now
the way of surgical incisions with the need for CPB correlation [13-15]. Studies like those
by Burack et al. (2008) selected the use of CPB depending on the complexity of cardiac
injuries in addition to the patient’s general condition [13].

B CONCLUSION

The choice of surgical approach — whether with or without CPB - must be carefully
considered based on the patient’s general condition and the nature of their injury. The
study’s findings advocate for a flexible and adaptive approach to managing penetrating
cardiac trauma, with the ultimate goal of achieving the best possible outcomes for patients.
Future studies with larger sizes are recommended to further validate these findings and
may remodeling surgical guidelines for this challenging and life-threatening condition.
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