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Abstract

Background: The sequel of cardiac injuries varies from bertmeatastrophic ends. In
United state, traumatic injuries still the fifthusa of deatf”. It has been observed that
in the prehospital period, 20% of traumatic deatfesdue to cardiac-related injuriés
Over the last twenty years, the quick and righhgportation of patients and early
application of advanced life support have enabledenof injured people who were
previously non-survived to arrive the hospitalaierminal shock state. The level of
suspicion and early identification of the cardiaguiy is quite important. Reliable
detection, however is challenging, as there allenstidiagnostic criteria for penetrating
cardiac injury®. The following review presents an evidencebasegtageh to the
evaluation and management of the patient who pteseith thoracic injury that may
involve a cardiac injury.Patients and methods. Sixteen patients suffering from
thoracic trauma and penetrating injury to the heegre retrospectively evaluated
regarding the time of presentation state of prediemt and the management that were
done. The relation of prehospital and hospitalatayrn and the faith of the victims was
assessed thoroughliResults: Of the 16 patientgl (25%) were presented in a stable
condition and 6 (37.5%) were in shock state, whi[87.5%) in terminal stage. The left
ventricle was the injured part in 8 (50%), whilght ventricle, left atrium, right atrium,
and multiple site were 3 (18.75%), 2 (12.5%), 2.5%) and 1 (6.25%) respectively.
The pulmonary injuries is the most associated @guorgan 13 (81.25%), with overall
mortality of 6 (37.5%)Conclusions. Early transportation, early surgical intervention,
and the site of injury were the main prognostictdex that affect cardiac injury
outcome.
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I ntroduction

Historically, the term “myocardial contusiondanoncussion” was criticized for its
lack of specificity for severity and injury patteriMyocardial contusion” was used as a
general term encompassing the gamut of myocardjatiés. The true incidence of
myocardial injury is difficult to discern, sinceuslies differ in their diagnostic criteria.
The reported incidence of myocardial contusion esnfom 17 — 70% in different
study populations despite similar mechanisms ofrjnf’.

Penetrating injury to the heart can includéd steunds or missile wounds of high or
low velocity. Cardiac injury is suspected when amgund is present at or near the
precordial region or when the missile transit ispacted to have included the
mediastinunt* > © The number of patients arriving at hospiialgxtremis, rather than
expiring in the prehospital setting, has increadee to the maturation of regionalized
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trauma systems throughout the wdfld

Outcomes vary from asymptomatic electrocanmdiplgic changes to cardiogenic
shock and deatlf.

Tamponade occurs as a result of the body's campensatory mechanisms. The
defect in the pericardium becomes sealed off byfatlot. This leads to accumulation
of blood in the pericardial sac that causes axafsponse of tachycardia. Increased
circulating catecholamines lead to an increase entricular filling pressure and
enhanced myocardial contractility. This, in tureads to augmentation of right
ventricular diastolic filling, which produces putsparadoxus (exaggerated decrease in
systolic blood pressure during inspiration). Cacdbaitput is initially maintained if the
preload is improved with volume infusion. This puods compensated tamponade.
However, when the limits of distensibility are rbad, even small amounts of
additional pericardial blood will cause a signifitadecrease in cardiac output. This
decrease in cardiac output is also due to septfl sausing profound systemic
hypotension, which can occur suddenly and unexgbcie the patient?

Cardiac injuries are repaired through a that@oy or median sternotomy incision.
A thoracotomy incision is preferred if a postenwall injury is suspected. The incision
iIs made in the fifth intercostal space as a lefe@aor or anterolateral thoracotomy. The
pericardium is opened anterior and parallel togheenic nerve. A sternotomy incision
is versatile in allowing extension into the neckabdomen. It allows superb exposure to
anterior heart injurie$"®.

Cardiorrhaphy is done using pledgeted matsasisres. Strips of pericardium can be
used as pledgets if the synthetic variety is udalld. Digital pressure is maintained
over the injury to allow ease of repair. Heart fatens in proximity to coronary
vessels are repaired using a horizontal mattrassesplaced deep to the vessel to avoid
vascular occlusioft?. For large wounds, balloon occlusion of the hégttry can be
used by inserting a Foley catheter and applyinglgdraction to provide temporary
hemostasis. Injuries to coronary vessels may bainep primarily with or without
bypass. Adjacent small coronary vessels that gueeith may be ligatel

Patients and methods

This study was carried out at Al Sadr teactnaogpital / Al Najaf Al Ashraf and lbn
Al Nafees cardiac hospital / Baghdad / Iraq, MagdD3 to December 2007. A
Retrospective analysis was performed on 16 conisecpatients who presented to the
causality unit with penetrating cardiac trauma.id?as who died on arrival (minimum
time required for medical and surgical interventiarere excluded from the study. The
data were recorded in a data sheet.

Preoperative period; Name, age, gender, henamdiz state, time from injury to
reach causality, time from reach hospital till fryg type of resuscitation.

Intraoperative period: Type of injury, typesafrgery, the associated injuries, and the
surgical intervention.

Postoperative period: Outcome and any assatrabrbidity and mortality.

The variables were compared among each otftemaalyzed statistically by thé¢
test for the significance of the results.

Results

12 (75%) had bullet injury (including missileyhile 4 (25%) were submitted for
stabbing. There ages were ranged from 7 years i@&3 with mean age of 26.6 year,
the male victims were three fold the female 12/adgmts were presented to the
causality after the accident with 1 to 48 houtse(mean time 17. 1 hour).
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According to their hemodynamic state on presen, we classified the patient in to

three groups (Table 1).

Table 1: Shows the classifications of patients according to the hemodynamic state

on presentation and the underlying cause.

Groups Bullet Stab total
No. % No. %
A* 3 3 1 1 4
B** 4 4.5 2 1.5 6
C*** 15 4.5 1 1.5 6
Total 12 4 16
X2=0.444 df=2 p>0.05

* Patients who were presented to the causalityahle hemodynamic state (systolic
blood pressure above 80 mmHg).
** Patients who were presented to the causalitghnck (systolic blood pressure

below 80 mmHg).
*** Patients who were presented to the causafitgxtremis.

The access to the heart was through left anterolateral thoracotomy in 10
patients(62.5% ), and though median sternotomy in 5 (31.25%) cases, but only one
(6.25%) case was through right anterior thoracotomy.

The left ventricle is the most common injured part (8 (50%) then the right
ventricle, right atrium, left atrium, and combined left and right ventricle
3(18.75%), 2(12.5%), 2(12.%), and 1(6.25% ) respectively (Table 2).

Table 2: Correlation between the site of injury and the hemodynamic state on

presentation.

Site in thel A B C Total
heart No. % No. % No. %
LV 0 0 4 50 4 50 8
RV 2 66.67| 1 33.33 O 0 3
LA 1 50 0 0 1 50 2
RA 1 50 1 50 0 0 2
LV+RV 0 0 0 0 1 100 1
Total 4 6 6 16

X2=10.365 df=8 p>0.05

Although pulmonary injuries were the most common associated injuries
13(81%), only one patient require right lower lobectomy, the others either direct
repair or just smpletube thoracostomy.
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Table 3: Showsthe associated injuries

. . Total
Associated injuries NoO. %
Pulmonary 13 81.25
Intra-abdominal 2 12.5
Vascular 2 12.5
Bone 4 25
Isolated 3 18.75

Most of the cases that presented in extremis were died with one survival. From

the 16 patients 6(37.5% ) were died as has been shown in Table 4.

Table 4: The mortality among the patients

Mortality
Groups No. % Total
A 0 0 4
B 1 16.67 6
C 5 83.33 6
Total 6 37.5 16
Discussion

Cardiac injury from penetrating wounds of tpeecordium poses significant
challenges. The spectrum of injuries is dependpohuhe mechanism and degree of
force . Most injuries lead to death, but an estimated 2%atients with cardiac
wounds arrive at hospitals with some signs of fift Cardiac injuries that lead to
immediate death do so from exsanguination, cardeéponade, coronary artery
laceration, valvular disruption, or interruptionesfsential conduction pathwa{ﬁ}./

It was obvious that the annual number of vistimas in direct relation with the
general condition of the area and the effect ofswaas strong. Although, in stable
country like Turkey, Gunay C. and his colleagifdsand Simek J. and Zacek &),
both recorded about 2 cases of penetrating candjiages per year, also Li Hsee et al,
in their revision of all trauma admissions to Alacid City Hospital over the last 10
years (1997-2006), noticed that from 13,070 casdyg &2 were suffering from
penetrating heart injury (15), but in our study thember was raised to about 4 victims
annually, and further increment during the 1992418@r in Bosnia and Herzegovina to
reach nearly 10 victims annuaffy.

Our study shew that the most common partithatlved in cardiac injuries was the
LV (50%) this was in agreement with Delibegovi Dndahis colleague$'®, but
Gunay C. and his colleagud observed that the RV is the most common site jafyn
(64.7%) and the LV was came in the second stag&¥d)7 Also In 1997, Brown and
Grover noted the following distribution of peneinatcardiac injurie$"":
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« Right ventricle- 43%

+ Left ventricle- 34%

« Right atrium - 16%

« Leftatrium- 7%

The isolated cardiac injury was 18.75% in study, that was similar to Delibegovi
D. and his colleague®” with (16.13%).

Survival approaches 70% for those who amwith recordable vital sign$® while
in our study the survival reach up to 90% for sgcbup. This salvage rate requires
rapid diagnosis and transport to the operating rémmepair of the cardiac injury.

The outcome of patients with penetrating heguries depends to a great extent on
aggressive primary care and fast transport to theest appropriate trauma center.
There, after confirming the diagnosis, the injukéctim has to be transferred without
any delay to the operating room where the penegatijury can be dealt witf &,

Cardiac injury can be missed due to concorhitaodily injuries. Patients with
neurologic, multiple extremity or organ injurieseaespecially at risk, as their
manifestations can mask those of the injured hearhigh index of suspicion and
proper triage is essenti&l

Pericardiocentesis does not provide definitreatment of cardiac penetration with
tamponade but may be used as an adjunct in irstadilization of patients awaiting
transport to tertiary care facilities. An indwetlircatheter in the pericardial sac may
provide a means to remove accumulating blood dod/demodynamic stability before
thoracotomy. The subxyphoid pericardial window dtobe used to confirm the
diagnosis of pericardial tamponade in stable ptiénresults of ultrasonography or
echocardiography are equivocal. For patients intalohs condition, an urgent
thoracotomy or median sternotomy is the recommemtededure of choice® 1
These diagnostic modalities are useful becausel#issic physical signs of pericardial
tamponade -- hypotension, muffled heart sounds,disténded neck veins -- are often
lacking in the trauma situatiem.

Mortality rate in our study was 37.5%, whichhistter than Delibegovi D. and his
colleagues'® (the mortality in their study was 58%), while Sknk and Zacek P
recorded mortality rate of 23.8%, and Gunay C. sl colleagues™ recorded
mortality rate of 29%.

Postoperative complications are common andudiec immediate coagulopathy,
sepsis, shock, arrhythmias, myocardial infarctiand encephalopath?®. Delayed
complications include ventricular septal defectsduction problems, wound infection,
or costochondritis. The most common delayed coraftio is a ventricular septal
defect. Because interventricular septal injuries @ften not diagnosed at the time of
injury, follow-up should include 2-dimensional eclheodiography, electrocardiography,
and cardiac catheterization in symptomatic patights

Conclusion

In spite of the big gab between our clinicaifities and that of the global centers,
but our result was within the acceptable limits.

Although the most important factor affectingmality in penetrating heart injuries is
rapid transport, an urgent approach applied bye&iafist team can decrease potential
mortality and morbidity rates.



Kufa Med.Journal 2010.VOL .13.No.1

References

1. Vital and Health Statistics: 2001. US DepartmehiHealth and Human Services
2004.

2. Parmley LF, Manion WC, Mattingly TW. Nonpeneitngttraumatic

injury of the heart. Circulation 1958; 18:371 — 396

3. Mattox KL, Flint LM, Carrico CJ, et al. Blunt hac injury. J Trauma 1992;
33(5):649 — 650.

4. Marie — Carmelle E. Blunt Cardiac Injury, 542T®lE MOUNT SINAI JOURNAL
OF MEDICINE Vol. 73 No. 2 March 2006

5. Tenzer ML. The spectrum of myocardial contusi@eview. J auma 1985; 25:620
- 627.

6. Brian E. et al. Multiple Penetrating Injuries the Heart Diagnosed With
Ultrasonography. South Med J 94(6):644-645, 2001.

7. Stahl JP. Et al. Penetrating knife injury of theart. Emergency management and
definitive treatment: case report and review of therature. Unfallchirurg. 2003;
106(2):176-81

8. Samokhvalov IM; Zavrazhnov AA; Kiziavka MI. Diagsis and surgical strategy in
injuries of the heart and pericardium. Vestn Khirlll Grek. 2001; 160(5):102-8

9. Ivatury RR: Injury to the heart. Trauma. FelimaDV, Moore EE, Mattox KL (eds).
Stamford, Appleton and Lange, 3rd Ed, 1996, pp 40B-

10. Alkhafaji S, Alkhulaifi A. Penetrating cardiac nail gun injury. Emergency idiee
Journal 2008;25:313

11. Mittal V, McAleese P, Young S: Penetrating cardinjuries. Am Surg 1999;
65:444-448

12. Guo LR Myers ML Penetrating cardiac injury: the nail gun, a poédy
dangerous tool. Can J Sugf08 Feb;51(1):E7-8

13. Gunay C., et al. Surgical challenges for urgapproach in penetrating heart
injuries. Heart Surg Forum. 2007; 10(6):E473-7

14. Simek J., Zacek P.Penetrating injuries of tearthand great vessels. Acta Medica
(Hradec Kralove) Suppl. 2001; 44(2):77-84

15. Li Hsee, lan Civil, Nicholas Kang. Cardiac siajury. Journal of the New Zealand
Medical Association, 14-December-2007, Vol 120 R671

16. Delibegovi D., Bazardzanovi M., Budalica M. Beating injuries of heart and great
vessels in patients wounded during the 1992-1994mfosnia and HerzegovinaCroat.
Med J. 1999; 40(1):85-7

17. Brown J, Grover FL.Trauma to the heart.CheSurg Clin N
Am. May 1997;7(2):325-41.

18. Naughton MJ, Brissie RM, Bessey PQ: Demograylpgenetrating cardiac trauma.
Ann Surg 1989; 209:676-683

19. Laws HL: The broken heart. Am Surg 1998; 64:483

20. Chan V. et alTraumatic right ventricular ruptureEur J Cardiothorac Surg
2007;32:163.

21. Demetriades D, VanderVeen PW: Penetratingiegunf the heart: experience over
two years in South Africa. J Trauma 1983; 23:1034

55



