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Abstract

Traumatic injury of the coronary arteries with the development of myocardial infarction is often caused by arterial
dissection, while about 10% of patients may have atherothrombosis. At the same time, coronary atherosclerosis can act as
one of the triggering factors.

Patient A, 52 years old, was urgently admitted to the Emergency Hospital after a road traffic accident (RTA). Based on
the given clinical data, an acute coronary syndrome is suspected, its traumatic genesis was not excluded. However, the
usual patient management strategy in this case was not applicable because of blunt abdominal trauma with internal bleeding.
A hybrid operation was decided, the first stage of which included coronary angiography, followed by selective angiography of
the celiac trunk to determine further tactics.

As a result of the hybrid intervention and medication therapy, the patient was discharged on the 8th day in a satisfactory
condition.
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Pestome
TPABMATUYECKUUA UHOAPKT MUOKAPLOA:
KNMUHUYECKUM CNTYUYAU

Anppen 10. OpexoBi-2, llona M. BakaeBa2, Aubon P. Mapan6aeg2,

Fanua A. Annb6aesa?, Aucyny C. XKXyHycnekosa'2, [lxxamunsa A. Mancyposa?

"HAO «MeauumHckuit ynueepcuteT Cemeii», Kadeapa Tepanum, r. Cemeit, Pecny6nuka KasaxcraH;
? BonbHuua cCKopou meguMuMHCcKon nomowm ropoaa Cemen, r. Cement, Pecny6bnuka KasaxcrtaH.

TpaBmaTnyeckoe MOBPEXAEHNE KOPOHAPHbIX apTepuin C pasBuTMEM MHGApKTa MuOKapha Yale obycrnoBneHo
puccekumen apTepuu, npu aTom okono 10% naumeHToB MOryT WMeTb aTepoTpombo3. B TO e Bpems KOpOHapHbIA
aTepocKknepo3 MOXET BbICTYNaTb B KAYECTBE OAHOMO U3 NPOBOLMPYHOLLMX (haKTOPOB.

MaumeHT A, 52 net, 6biN 3KCTPEHHO rOCMUTaNM3NPOBaH B BOMbHMLY CKOPOI MEAMLIMHCKOM MOMOLYM MOCTe AOPOXHO-
TpaHcnopTHoro npouciuectaust (ATM). Mpn kKNuHKMKO-NabopaTopHOM 06CnefoBaHUM NaLueHTa Bbin AUarHOCTUPOBaH OCTPbIN
WH(APKT MUOKapaa, Npu 3TOM HE MCKMKYancs TpaBMaTUYeckuin reHes. OpHaKo PEKOMEHLOBaHHas cTpaTervsl BeAeHUs
nauMeHTa B [JaHHOM Cryyae Obina HenpuMeHWMa wW3-3a COMYTCTBYIOLEN TYMOW TPaBMbl KMBOTA C BHYTPEHHUM
KPOBOTEYEHWEM. BbINO MpUHATO peleHne O MpOBEAEHWM MOPWAHOA Onepauun, NepBbIA 3Tan KOTOPOW BKIKYaN
KOpPOHapHY0 aHruorpacuio ¢ pesackynspusaLmnei UH(apKT-CBA3aHHON apTepuu, a 3aTeM CEnekTUBHYK aHruorpacuio
YPEBHOrO CTBOMA ANS ONpeaesnieHns AanbHEeNLLen TakTUKN.

B pesynbrate rubpugHOro BMELIATENLCTBA W MEAMKAMEHTO3HOW Tepanuu nauueHTka Obina BoinucaHa Ha 8-M feHb B
YOOBMNETBOPUTENBHOM COCTOSIHUM.

Knioueeble cnoea: mpasma cepdua, UHghapkm Muokapda, aHeuozpaghus.

TyniHpeme
TPABMATUKANDbIK MUOKAPOA UHO®APKTICI:
KITMHUKANDIK XXAfOAU

AHppen 10. Opexos'2, Jlona M. Bakaesa2, Aubon P. Mapan6aes2,

Fanua A. Annbaesa2, Aucyny C. XKyHycnekosa'2, [lxxamuna A. Mancyposa?
! KEAK "Cemeit MeanumHa yHuBepcuTeTi”, Tepanua kadeapacsl, Cemen k., KazakctaH Pecnybnukacoil;
% CeMeWt KanacbiHbIH XKeaen MeauLMHaNLIK XapAeM aypyxaHachkl, Cemeii K., KasakctaH PecnyGnukachi.
Mwvokapg WMHGapKTiCiHIH,  JaMybiMEH KOPOHapNblk —apTepusnapgbly, KapakaTTaHybl KebiHece —apTepusHbiH,
AuccekupsicbiHa bannaxbicTbl, WwamameH 10% -nauueHTTepae atepoTpombo3 Bonybl MymkiH. COHBIMEH KaTap, KOPOHAPSbIK,
aTepocknepos Ko3apIpFbill hakTopapabiH bipi 6ona anagp!.
MaumeHT A, 52 xacTarbl xon-kenik okuraceiHaH (KKO) keliH xegen mMeauumHarbIk, XapOeM aypyxaHacblHa LyFbif
XaTKbI3binabl. HaykacTbl KNWHWKamblK XaHE 3epTXaHanblk, Tekcepy kesiHAe Xeden Muokaph WHGapKTici AuarHosbl
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KOWbINAbl, TPaBMaTUKarblK reHe3 XOKKa LWbirapbinMaabl. Ananga, Oyn xafgaiga nauueHTTi XKyprisydiH, yCbiHbiFaH
CTpaTerysiCbl KOChIMLUA LUK KaH KeTyMeH bBipre iLwTiH, xapakaTTaHyblHa 6annaHbICTbl KonaaHbinMagabl. [MbpuaTi ota xacay
wewwiMi kabbingaHab!, OHbIH BipiHLLI kKe3eHi MHAPKTNEH BalnaHbICTbl apTePUSIHBIH, PEBACKYNAPU3aLMSACHIMEH KOPOHAPbIK
aHrmorpadomsiHbl, CoaaH KeiliH ofiaH api TakTUKaHbl aHbIKTay yLUiH Lenunak AiHiHiH CENeKTUBTI aHrMorpadmscbiH KamTblabl.
[MbpuaTi apanacy xasHe [api-0apMeK TepanusiChbiHbiH, HaTUWXeCIHAe NauMeHT 8-wi KyHi KaHaraTTaHapnblK Xafgaiaa

LblFapbinabl.

TyliiHOi ce30ep: Xypek xapaxkambl, MUOKapd UHghapkmici, aHauoepaghusi.
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Introduction:

According to the definition accepted today, a myocardial
infarction (MI) implies the presence of acute damage to the
myocardium, defined by the regular dynamics of heart
markers, primarily the highly sensitive troponins T and |,
with proven myocardial ischemia [1]. In the classical
understanding, Ml is associated with the rupture or erosion
of an unstable atherosclerotic plaque, leading to
atherothrombotic damage to the myocardium (occlusion or
subocclusion). However, in the last decade, another
pathophysiological variant of Ml has been identified, caused
by the mismatch between oxygen delivery and demand due
to cardiac and extra-cardiac causes [2].

One such form can be classified as myocardial injury
that occurs with chest trauma. Traumatic myocardial injury
and traumatic myocardial infarction are clinical conditions
that are difficult to study in the population due to the
absence of clear diagnostic criteria. A number of studies
based on increased cardiac specific markers and
characteristic dynamics of electrocardiography (ECG) have
shown a wide variation in identifying patients with blunt
heart trauma, ranging from 3 to 76% with trauma of different
localizations [3]. This condition is associated with a worse
outcome, as heart trauma, including traumatic MI, is the
cause of approximately 20% of fatal cases in patients after
road traffic accidents [4].

Thus, it appears important to publish a case report of
the development of traumatic myocardial infarction in a
patient with a combined injury.

Clinical case

Patient A, 52 years old, was urgently admitted to the
Emergency Hospital, after a road traffic accident (RTA). At
the time of the RTA, as the driver of the car, there was an
impact to the left half of the chest and left hypochondrium
region against the steering wheel. In anamnesis, the patient
reported the presence of arterial hypertension with a target
blood pressure achieved on the background of taking
candesartan 16 mg/day, as well as type 2 diabetes, for
which he was taking metformin 1000 mg/day. Upon arrival,

he reported pain in the left side of the abdomen, marked
weakness, and during the transportation in the ambulance
there was a brief episode of loss of consciousness. At this
stage, his condition was considered serious. There were no
visible bone fractures. No dyspnea and cyanosis,
respiratory rate of 18 breaths per minute. Over the lungs,
there is tight breathing, no wheezing. Hemodynamics at a
blood pressure level of 110/70 mm Hg, heart rate of 88
beats per minute. Heart tones are muffled, rhythmic. The
abdomen is of normal shape, lagging behind in the act of
breathing, with surface palpation, pain was mostly felt in the
left hypochondrium, with a weak positive symptom of
Shchetkin-Blumberg. The patient was examined by a
neurosurgeon and a computed tomography scan of the
head ruled out a head injury.

It seems that the patient has been diagnosed with
anemia of mild degree with a hemoglobin level of 102 g/L
and hyperglycemia of 24.6 mmol/L. An ECG revealed a
sinus rhythm with a heart rate of 85 beats per minute and
signs of left ventricular hypertrophy. An ultrasound
examination revealed diffuse changes in the liver, pancreas
and free fluid in the abdominal cavity. A chest CT scan
showed a closed fracture of the 4-th rib on the left anterior
segment without displacement of fragments. Considering
the clinical data, a team of surgeons has diagnosed a
rupture of the spleen with internal bleeding. Surgical
treatment has been recommended.

During the preoperative preparation, the patient
experienced burning pain in the chest radiating to the left arm,
lower jaw, accompanied by cold, sticky sweat. At the same
time, the hemodynamics at the level of BP 90/60 mm Hg, heart
rate 92 beats per minute. Electrocardiography while the pain
syndrome was registered a sinus rhythm, ST segment
elevation in leads V1-V5 (Fig 1). Troponin T upon admission
was 0.1 ng/mL (norm up to 0.3 ng/mL). An echocardiogram
was performed, which demonstrated a preserved ejection
fraction of the left ventricle with areas of local hypokinesia
(1,2,7,8 segments). A re-evaluation of troponin T after 2 hours
revealed a significant increase to 13.0 ng/mL.
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Figure 1. Electrocardiography.

Based on the given clinical data, an acute coronary
syndrome is suspected, its traumatic genesis was not
excluded. However, the usual patient management strategy
in this case was not applicable because of blunt abdominal
trauma with internal bleeding. A hybrid operation was
decided, the first stage of which included coronary

angiography, followed by selective angiography of the
celiac trunk to determine further tactics.

The patient's coronary angiography revealed an occlusion
of the anterior interventricular artery, the left main coronary
artery and circumflex branch were intact, and there was a
prolonged stenosis of the right coronary artery 80% (Fig 2).

Figure 2. Angiography (before and after PCI).
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Subsequently, angioplasty was performed (with a
PowerLine 3.0x15 mm balloon catheter at 10 atm) with LAD
stenting using one stent with a drug-coated (Biofreedom
3.5x18 mm stent at 12 atm) with a satisfactory result, blood
flow in the artery TIMI Ill. Revascularization in the right
coronary artery pool is recommended in a planned manner.

Next, selective catheterization of the celiac trunk was
performed, which revealed leakage of contrast material in
the projection of the splenic pedicle, indicating a rupture of
the spleen in the projection of its pedicle and is a
contraindication for an angioembolization of the splenic
artery. Thus, the second stage of the hybrid operation was
a supraceliac laparotomy, which confirmed the rupture of
the spleen (3 by 2 cm in size) in the projection of the
vascular pedicle with intrahepatic hemorrhage. As a result,
a splenectomy with drainage of the abdominal cavity was
performed.

The postoperative period went without any special
features. Correction of anemia required a single blood
transfusion. Given the myocardial revascularization
performed, the patient required double antiplatelet therapy
(DAPT), but the spleenectomy made it difficult. It was
decided to perform DAPT in a shortened form (for 1 month),
including aspirin and clopidogrel. Later, the patient
continued monotherapy with clopidogrel 75 mg and statins.
In addition to the comprehensive treatment, antibacterial
therapy, proton pump inhibitor (pantoprazole 40 mg
intravenously then orally), correction of hyperglycemia with
short-acting insulin, followed by the administration of
metformin 1000 mg and empaglifiozin 25 mg starting from
the 3rd day after the postoperative period, therapy with
valsartan 40 mg/day was titrated to 80 mg/day.

As a result of the hybrid intervention and medication
therapy, the patient was discharged on the 8th day in a
satisfactory condition.

Discussion

In classical literature, it is more often indicated that
traumatic myocardial infarction (IM) develops more often in
the elderly, with the presence of atherosclerotic lesions in
the coronary arteries [5]. Among the possible
pathophysiological causes of traumatic IM, the most
commonly described is the dissection of the coronary
arteries with subsequent thrombosis. There are also options
for the development of epicardial hematomas with external
compression of the coronary arteries [6]. Only about 10%
were associated with ischemic changes, i.e., erosion of the
atherosclerotic plaque with subsequent atherothrombosis of
the coronary artery [7]. In the work of Christensen M.D.,
only 15.8% of 77 patients with traumatic Ml had intact
coronary arteries according to angiography data [6]. In the
presented case, a thrombotic occlusion was identified in the
AIVB, which corresponds to the literature data. Thus,
coronary artery thrombosis was most commonly identified in
the anterior interventricular artery basin (71.4%), less often
in the right (19.0%) and trunk of the left coronary artery
(6.4%), and the most rare localization was the circumflex
artery (3.2%) [6]. Thus, the results of CAG confirmed the
suspected diagnosis - myocardial infarction. In this case, it
is appropriate to consider it as MI of type 2, i.e., traumatic
origin, whose pathophysiological mechanism is most likely
to have included the rupture of an existing atheromatous
plaque with subsequent atherothrombosis of the coronary

artery. The traumatic origin of Ml in this case is confirmed
by the presence of a fracture of 4 ribs on the left side in the
patient.

The diagnostic algorithm proposed by Jeremy S. Bock
and others has been repeatedly used in clinical
recommendations for heart injuries [4]. According to this
document, the diagnosis of blunt heart injury, including
traumatic M, primarily involves the study of cardiospecific
markers (mainly troponin ) and ECG. The detection of local
hypokinesis based on echocardiography is fundamentally
important, especially if it coincides with the localization of
ECG changes. Only when there is a suspicion of traumatic
Ml is it recommended to perform angiography of the
coronary  arteries  with  subsequent  myocardial
revascularization [8]. In some cases, the use of non-
invasive visualization methods, such as cardiac computer
tomography and CT-coronaroangiography, is possible,
especially among patients with a high risk of invasive
intervention [9].

Confirmation of acute dissection or occlusion of the
coronary artery requires coronary revascularization, i.e.,
coronary artery stenting or aorto-coronary shunting.
Published clinical cases are increasingly allowing for
interventional interventions [5,7]. This raises the question of
further management of patients, balancing the need for
antithrombotic therapy, recommended after coronary artery
stenting, and the high risk of bleeding. This question
requires further systematic analysis and initiation of clinical
trials. In the present case, considering the high risk of
bleeding, a Biolimus A9 drug-eluting stent without polymer
was chosen, the results of which allow for DAPT duration
up to 1 month [10].

Conclusions

Traumatic injury to the coronary arteries leading to
myocardial infarction is not a common condition, but is
associated with a high risk of death. Given the absence of
specific clinical symptoms, the creation of local diagnostic
algorithms, incorporating a comprehensive use of
cardiospecific markers (first of all, troponin 1), ECG and
EchoCG, can contribute to the earlier diagnosis of traumatic
myocardial infarction. Interventional methods of treatment
have shown their effectiveness among these patients. The
presented clinical case demonstrated the effectiveness of
hybrid technologies in the treatment of patients with
combined trauma, characterized by a high risk of bleeding.
However, the long-term effects of such interventions remain
unclear, requiring further research.
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