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Emergency Mitral Valve Replacement in Blunt Cardiac Injury

Abstract

Blunt Cardiac Injury (BCI) is a collective term that includes cardiac contusion, myocardial contusion, cardiac
rupture, pericardial rupture, heart luxation, intracardiac structure injuries, coronary artery injuries, and injuries
of the main vessels. Mitral valve injury due to blunt thoracic trauma is a very rare condition, accounting for
only 0.01% of BCI cases. The clinical picture of hemodynamic instability in cases of mitral valve injury leads
to pulmonary oedema (wheezing over the lung fields during auscultation) and progressive heart failure. Fluid
overload increases the risk of death. Additional injuries can obscure the true cause of hemodynamic instability and
shock. In the largest review of 82 patients who underwent surgery for mitral valve injury, only 15 patients (18%)
were operated on within 24 hours.

Aim. To present and analyze the case of emergency mitral valve replacement in first 24 hours in blunt chest
trauma.

Case report. In this study, we report the successful outcome of a blunt cardiac injury with mitral valve replacement
performed within the first 24 hours. A 27-year-old male, a restrained driver, presented to the hospital in a state
of shock. Hemorrhage as a cause of shock was excluded. Pulmonary oedema and worsening of the clinical picture
despite resuscitation led to the diagnosis of an intracardiac injury as the cause of refractory shock. Urgent
surgery with mitral valve replacement was performed within 24 hours of admission. The postoperative period
was complicated by sepsis and ischemic stroke. The patient was discharged on the 44th day with mild right-
sided hemiparesis. At the 24-month follow-up, clinical examination revealed no mitral insufficiency on cardiac
echocardiography, and the patient had returned to his everyday activities.

Conclusions. Surgical repair of mitral valve injuries is indicated when therapeutic or conservative treatment is
unsuccessful. In other words, these patients have no chance of survival if surgery is not performed under such
critical circumstances.

Keywords: mitral valve, blunt thoracic trauma, blunt cardiac injury, enhanced recovery after surgery (ERAS), severe
mitral regurgitation, mitral valve replacement, echocardiography.

Introduction. The development of hemorrhagic
or cardiogenic shock are the typical picture of severe
blunt cardiac injury (BCI). In the state of severe blunt
chest trauma you should rule out significant blood loss,
try and provide adequate resuscitation. If this is done
cardiogenic factors as a cause of refractory shock should

© 2025 The Authors. National M. M. Amosov Institute of
Cardiovascular Surgery NAMS of Ukraine. This is an open access
article under the CC BY-SA license.
(https://creativecommons.org/licenses/by-sa/4.0/).

be considered and excluded as a next step. Urgent surgery
in BCIs can be indicated in cases of cardiac rupture with
hemopericardium and tamponade, significant intracardiac
injuries, pericardial rupture with heart displacement and
herniation.

Case report. A 37-year-old male, a restrained driver
in a motor vehicle collision, which happened at 09:15.
On admission to the hospital at 09:45, the Glasgow Coma
Score (GCS) was 14/15, tachypnea (respiratory rate was
32 to 36/minute), crepitating wheezes over the whole lung
surface, tachycardia (heart rate was 120 to 140 bpm), with
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systolic blood pressure of 70 mmHg and oxygen saturation
(Sat O3) of 55% to 60% with oxygen supplementation of
15 L/min. The patient was intubated immediately, which
led to Sat O, of 75% and BP of 75/40 mmHg. A performed
eFAST was negative.

At 10:05, BP dropped to 40/20 mmHg, and Sat O,
to 50%, while carotid pulsation was undetectable.
Simultaneous ECG revealed complete AV block with HR of
27 /minute, with repeated negative eFAST. Epinephrine IV
and cardiopulmonary resuscitation (CPR) were started.
After 2 minutes of CPR, sinus rhythm at 100-112/min
was restored, with BP at 110/70 mmHg, central venous
pressure (CVP) at 150 mm H,O, Sat O, at 100%, and
no signs of lung oedema. Invasive BP monitoring was
established.

At 10:30, BP was 85/45 mmHg. Dobutamine at
6.3 mcg/kg/min was added, and BP increased to
115/65 mmHg.

At 11:10, the patient was transferred to CT, where
fractures of the sternum and 1st-6th ribs bilaterally, as
well as bilateral lung contusions/oedema, were found
(Figure 1).

At 13:00, the patient was transferred to the ICU.
Hemodynamics remained unstable and were maintained
with dobutamine at 15 mcg/kg/min, norepinephrine at
0.6 mcg/kg/min, and epinephrine at 0.18 mcg/kg/min,
resulting in BP of 100/70 mmHg with CVP of 150-250
mm H,0. Interstitial lung oedema, arrhythmia, anuria,
and uncontrolled metabolic acidosis were developing
dramatically.

At 18:05, whole ECG monitoring registered AV
block, and CPR for 0.5 minutes resulted in sinus rhythm
restoration. At 21:25, cardiac ECHO revealed a rupture
of the posterior leaflet of the mitral valve with severe
mitral insufficiency. The rapid deterioration of the patient
despite intensive resuscitation, together with cardiac

Figure 1. Chest CT 1 hour after admition

ECHO findings, was considered by cardiac surgeons as an
indication for emergency surgery.

Corrected version with only grammatical and
punctuation corrections: This required the patient’s
transfer to a higher-level hospital, and at 03:40, the
patient was admitted directly to the OR with BP of
40/20 mmHg. Emergency sternotomy and replacement
of the mitral valve with a Hancock N2 25 bioprosthesis
were performed (Figure 2). Mitral valve repair was not
possible due to tissue necrosis of the ruptured papillary
muscle.

On the 1st postoperative day (POD), chest X-ray showed
resolution of lung oedema, and troponin [ was 95 ng/ml
(normal range: 0 - 0.04 ng/ml).

On the 3rd POD, the patient became hectic, with a fe-
ver of up to 39°C, and procalcitonin levels elevated to
4.54 ng/ml. On the 6th POD, the patient was transferred
to the ICU of the initial trauma centre, and percutaneous
tracheostomy was performed on the 7th POD due to pro-
longed ventilation requirements. Microbiological testing
revealed Klebsiella pneumoniae in blood cultures and
Klebsiella pneumoniae, Pseudomonas aeruginosa, and
Acinetobacter baumannii in the respiratory tract. Treat-
ment of sepsis was initiated with meropenem, linezolid,
and colistin. Conservative flail chest treatment was con-
ducted with CPAP ventilation for 10 days under sedation
and muscle relaxation.

On the 8th POD, the patient had a GCS of 9-10, and
brain CT showed extensive ischemia in the right occipital
and left temporal lobes. The patient gradually improved,
reaching a GCS of 14 on the 12th POD, and spontaneous
respiration was allowed on the 18th POD. On the 21st POD,
the patient was transferred from the ICU, and intensive re-
habilitation was started.

On the 44th day after trauma, the patient was dis-
charged from the hospital with mild right hemiparesis.

Figure 2. Posterior leafleat of mitral valve
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Follow-up for 24 months showed no mitral insufficiency
on cardiac ECHO, complete restoration of the initial neuro-
logical deficit, and the patient had completely returned to
his everyday activities.

The most common cause of cardiac trauma is motor ve-
hicle accidents (83%), followed by crush injuries (5.7%)
and bicycle accidents (2.9%) [1]. The first case of traumat-
ic rupture of a papillary muscle of the left ventricle was
reported in 1936 by Glendy and White. Experiments have
shown that intraventricular pressures greater than 320
mmHg are required to cause any form of cardiac wall or
valve rupture [2].

Mitral valve (MV) injury in the setting of trauma was
described in the largest review of a total of 192 cases in a
2019 publication [3]. The first successful repair of a mitral
valve after blunt trauma was performed by McLaughlin
and colleagues in 1964 [4]. Pasquier M,, in his review of
the literature, found 82 patients with mitral valve injury
due to blunt chest trauma. He mentioned that only 15 pa-
tients (18%) underwent urgent surgery within 24 hours
after admission [5].

The basic mechanisms of acute mitral valve injury in-
clude papillary muscle rupture, ruptured chordae tendine-
ae, and injury to the valve leaflets [6].

BCI with intracardiac structure damage should be
treated as a life-threatening condition according to Ad-
vanced Trauma Life Support guidelines initially, and En-
hanced Recovery After Surgery (ERAS) protocols should
be followed to provide the patient with an evidence-based
chance to survive and begin recovery as early as possible.
In the case described in 2024, the worsening of the clini-
cal picture took two days and required urgent surgery and
mitral valve replacement [7].

Further studies should be conducted to fill the gap,
standardize the diagnostic criteria of BCI, and develop an
algorithm and indications for urgent surgery in patients
with severe trauma [8].

Conclusions. According to the available data, the inci-
dence of myocardial injury is approximately 30% in severe
car crashes. Mitral valve injuries in BCI account for 0.01%
of cases and present the most acute clinical picture among
valve injuries.

The clinical state of the patient may vary from asymp-
tomatic to life-threatening cardiogenic shock. In patients
with severe blunt cardiothoracic trauma, hemorrhage

should be ruled out as a cause of shock. Cardiac injuries
could be the cause of refractory, ongoing shock.

Echocardiography in BCI is a feasible and appropriate
tool for diagnosing intracardiac injuries.

In cases of severe mitral valve injuries, lung oedema,
and unsuccessful conservative treatment, surgical repair
of mitral valve injuries is the only acceptable option that
provides a chance for survival in such critical conditions.
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Pesiome

Tyna TpaBMa cepus € 36ipHUM NOHATTSAM, IKe BKJIIO4a€ 32611 cep1is, 3a6iii Miokap/Ly, po3pUB ceplis, PO3PUB IlepUKap-
Jy Ta BUBUX Ceplid, NOLIKOPKeHHS BHYTPIIIHbOCEPLEBUX CTPYKTYP, NOLIKOKEHHS KOPOHAPHUX CYJUH, OLIKOJKeH-
HA MaricTpajbHux cyfuH. [lomkopkeHHA MiTpasbHOTrO KJalaHa NpY Tynil TopakaJbHil TpaBMi — pifikicHe aBuLie i
ckiazae 0,01% cepen BunajkiB Tynoi TpaBMu cepis. KiiHiyHa kapTHHA reMoiMHaMi4HOl HecTabiIbHOCTI y BUlIaJjKax
NOLIKO/PKEHHS] MITpa/IbHOTO KJlallaHa NPU3BOJUTH [0 HAOPSKY JiereHb (CBUCTAYI BOJIOTI XpUIM, ayCKy/JIbTaTUBHO Ha[|
IIOBEPXHEIO JIeTeHb) Ta IPOrpecyroyoi ceplieBoi HefocTaTHOCTI. [lepeHaBaHTa)keHHs iHYY3iIHHUMU piiHAMU NI BUILYE
pU3UK cMepTHOCTI. CynyTHI NOLIKO»KeHHS MacKyIOTb CIIPaBXKHIO IPUYMHY reMOJMHAaMI4YHOI HeCTabi/IbHOCTI Ta LOKY. Y
HaNO6i/NbIIOMY OIS, 110 OXOILIIOE 82 MalieHTIB, AKUM 6yJI0 BUKOHAHO XipypriuHe BTpy4YaHHs 3 IPUBOAY TPaBMaTHY-
HOTO INOIIKO/PKEHHS MiTpasIbHOTO KJanaHa, inuie 15 nanienTis (18%) 6ysu npoonepoBaHi B nepiii 24 roguHU.

Merta. [IpescTaBuTH Ta NpoaHai3yBaTH BUNAJ0K YPreHTHOI 3aMiHU MITpaJIbHOTO KJlanaHa B nepuii 24 roAMHU npu
Tynil TOpakaJbHIN TpaBMi.

KniniyHuii BUnagoK. Y ubomy J0C/1iP)KeHHI MU NPeCTaBUIIU KJIIHIYHUN BUNIAJI0K TYIOI TPAaBMH CePIIS 3 MO3UTHB-
HUM pe3yJbTaTOM 3aMiHU MiTpaJIbHOTO KJ/alaHa B nepii 24 roA1Hy Nic/1s TpaBMU. 27-pidYHUHN Y0JI0BIK, IPUCTEOHY THUH
BOJiH, HaAiMIIOB f0 sTikapHi B cTaHi moky. KpoBoTeuy ik IPUUYKHY IIOKY 6yJI0 BUKJIIOUYeHO. Habpsk JiereHb Ta mporpe-
cylode NOTipIieHHs K/IiHIYHOI KapTUHHY, He3BaXkalouu Ha iHQy3iliHy Teparilo, TpU3BeJd 0 JjiarHo3y iHTpakap/iaJbHUX
HNOLIKO/PKEHb SIK NMPUYUHU pePpaKTEpPHOTO IIOKY. YpreHTHe XipypriyHe BTpy4aHHs i3 3aMiHOIO MiTpasbHOro KJa-
naHa B nepili 24 roAuHU micjas TpaBMU Oysio BUKOHaHO. [licasonepalilHUi nepios YCK/IaJHUBCS CENCUCOM Ta
imeMiyHuM iHCypTOM. [lanjieHT 6yB BUNMcaHui Ha 44-Ty 1,06y 3 JIETKUM NPaBo6iYHKMM reminape3om. Yepes 24 micsui,
nij, 4ac KJIiHiYHOTro OrJIsiAy, y NMalieHTa He BUSIBJIEHO MiTpasibHOI HejocTtaTHOCTI 3a gaHuMu EXO-kapaiorpadiuHoro
JOCIiPKeHHs, NalliEHT NOBEPHYBCA 10 CBOEI NOBCAKJAEHHOI aKTUBHOCTI.

BucHOBOK. XipypriuHe JiKkyBaHHA NOLIKO/KEHb MITPaJIbHOTO KJlallaHa IT0Ka3aHe NPYU HeyCHilHOCTI TepaneBTHY-
HUX Ta KOHCEPBAaTUBHUX MeTOZIB JIiKyBaHHA. |[HIIMMU c/0BaMy, Ll KaTeropid Nali€HTIB He Ma€ »OJHOT0 LIAHCy Ha
BIDKHMBAHHS, SIKILO XipypriuHe JiKyBaHHS He 6y/ie BUKOHAHO B IIUX KPUTUYHUX 06CTaBUHAX.

Kamwowuoei cnoea: mimpassHull Kaanad, myna mopaka/abHa mpasma, npuckopeHe 8i0H08/1eHHS nicasi onepayii, eaxcka
MimpasbHa pezypeimayis, 3amiHa mimpaasHozo kaanaHy, EXO-kapdiozpagis.
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