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Post-inflammatory myocardial injury in young, physically active populations like military personnel presents significant diagnostic
and prognostic challenges. Inflammation triggered by infections, systemic stress, or thoracic trauma may escape detection by
standard electrocardiography (ECG) and biomarkers. When localized within the interventricular septum (IVS), it may impair both
conduction and contractility, increasing the risk of adverse cardiac events.

Aim. To demonstrate the clinical heterogeneity of post-inflammatory interventricular septal injury and highlight the role of cardiac
magnetic resonance (CMR) imaging in diagnosis and risk stratification.

Materials and methods. A comparative analysis of myocardial changes was conducted in two young male servicemembers who
developed significant cardiac manifestations following presumed inflammatory triggers (infection and trauma). Clinical evaluation
included ECG, ambulatory rhythm monitoring, serum biomarkers, and CMR.

Results. Both patients demonstrated preserved or only minimally elevated biomarkers, underscoring the limitations of laboratory
screening alone. Case 1: a 40-year-old patient developed presyncope after pneumonia and blast-related trauma. Monitoring
revealed high-grade atrioventricular block (Mobitz Type Il). CMR identified focal intramural late gadolinium enhancement within
the basal IVS, necessitating permanent pacemaker implantation. Case 2: a 39-year-old patient presented with acute dyspnea and
fatigue after a viral infection. Despite a normal ECG, CMR revealed segmental fibrosis of the IVS with a moderately reduced left
ventricular ejection fraction (45 %) without conduction disturbances.

Conclusions. Post-inflammatory septal injury in young military personnel manifests across a broad clinical spectrum, ranging from
malignant conduction failure to early-onset heart failure. These cases underscore the pivotal diagnostic value of CMR in detecting
structural changes that remain occult on echocardiography. Early comprehensive evaluation and risk stratification are essential
to prevent sudden cardiac death and preserve operational readiness.
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Pi3Hi KAiHiuHI peHOTUNK NOCT3anaAbHOr0 NOLKOAKEHHA MDKLUAYHOUKOBOI NePETUHKK
Yy MOAOAMX BiHCbKOBOCAY)K60BLiB

B. A. AuceHko, B. B. CuBonan, |. C. TitoBa

[MocT3ananbHe ypaxeHHs Miokapaa y MOMoaux Nofeid, siki BeoyTb akTUBHMIA Cnocib KWUTTS, 30Kkpema Y BiCbKOBOCNYBOBLB,
4acTo CTaHOBUTL CKMaAHY AiarHOCTUYHY Ta MPOrHOCTMYHY Npobriemy. 3ananbHe ypaxeHHs Miokapaa, CpudMHeHe iHdekuismu,
CUCTEMHUM CTPecoM abo TPaBMOO MpYAHOI KIiTKM, MOXe He OyTv BUSIBNEHe 3a faHUMK CTaHAapTHOI enekTpokapgiorpadii (EKI)
Ta LUMSIXOM BU3HA4YeHHs BioMapkepiB NOLIKOMKEHHS Miokapaa. 3a nokanisawiero y MiXLLTYHOUKOBI NEPETUHLi BOHO MOXeE Nopy-
LUYBAaTH | NPOBIAHICTb, | CKOPOTIMBICT, NIABULLYIOYM PU3NK HECTIPUATIIMBIX KapAianbHUX NOAiN.

Merta po6oTH - nokasaTtu KIiHiYHy reTeporeHHICTb NOCT3ananbHOr0 ypax)eHHs MiKLLITYHOYKOBOT NEPETUHKM Ta BUCBITAMTY POrb
MarHiTHo-pe3oHaHCcHoI Tomorpadii cepus (MPT cepus) y aiarHocTuui Ta cTpatudikaLii puamkis.

Martepianu i meToau. 3AilicHUNM NOPIBHSANBHUIA aHani3 MiokapaianbHUX 3MiH Y ABOX MOMOAMX YOMOBIKiB-BiNCHKOBOCNYBO0BLB,
y SKVX 3achikcoBaHO 3HadyLLi kapaianbHi NposiByM NiCs BNAMBY AMOBIPHUX 3ananbHKX Tpurepis (iHdekuis Ta TpaBma). KniHivHe
obcTexeHHst nepenbavano BukoHaHHs EKI, ambBynaTopHOro MOHITOpYBaHHS! pUTMY, BU3HAYEHHS BioMapKepiB MOLLKOMKEHHS!
miokapga, MPT cepus.

Pesyabtat. B 060X naLjieHTiB BCTAaHOBMNEHO HOpMarbHi ab0 NnLLe He3HaYHO NiABULLEH piBHI BioMapkepiB, L0 NiATBEpMAXYE 0OMe-
XXEHICTb NnLwe nabopaTopHOro CKpuHIHry. Bunazok 1 onucye 40-pivHoro nauieHTa, y Ikoro BUHUKIIO NPECHHKONE Ha OHi CUHYCOBOI
Opaaukapaii nicns NHEBMOHii Ta MiHHO-BUOYX0BOI TpaBMU. 3a AaHMM aMOynaTopHOrO MOHITOPUHIY BU3HAYEHO aTPiOBEHTPUKYMSIPHY
6rokaay Bucokoro ctynens (Mo6itw I1) Ta Tpusani BeHTpuKynspHi naysu (>2200 mc). IMig yac MPT cepus B1siBneHo ocepeakose
iHTPaMyparnbHe Mi3HE HaKOMMYEHHS rafoniHito y 6azanbHOMY BifAini NepETUHKIA; Lie 3yMOBIIO HEODXIAHICTb iMNnaHTaLi oCTiliHOro
kapgioctumynstopa. Bunagok 2 ctocyeTbes 39-piyHoro naLieHTa 3 CMMNTOMamm CepLeBoi HefOCTaTHOCTI, LLO BUHWKMW FOCTPO
(3amuwka Ta BTOMa) HEBAOB3I Nicns BipyCHOI iHdbeKLii. Hespaxatoun Ha Te, Lo 3a aaHumm EKT 3miHM He BusiBneHo, nig yac MPT
cepLs BU3HAYEHO CerMeHTapHui pibpo3 MiKLLMYHOYKOBOI NEPETUHKM Ta MOMIPHO 3HVKEHY (hpaKLito BUKMZY MIBOTO LUMYHOYKA
(45 %) 6e3 nopyLUeHb NPOBIAHOCTI.

BucHoBku. [NocT3anansHe ypaxeHHs NEPETUHKN Mae LWMPOKWIA KMIHIYHUIA CEKTP — Bif 3MOSIKICHUX NOPYLUEHb NPOBIAHOCTI 40
paHHbOI CepLEeBOi HegocTaTHOCTI. OnucaHi BUNaakv NiATBEPMAKYHOTb KPUTUYHY LiHHICTL MPT cepus ANst BUSIBNIEHHS CTPYKTYPHUX
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3MiH, LU0 3aMMLLIAKTLCS HEMOMITHUMM Npy exokapgiorpadii. PaHHe koMMMeKCHe 0BCTeXeHHs Ta cTpaTudikallis pusuky HeobxigHi
[Ans 3anobiraHHs panToBill cepLieBiit cMepTi Ta 3abe3neyeHHs onepaTUBHOI FOTOBHOCTI 0COB0BOrO Cknazy.

Atrioventricular (AV) conduction disturbances in young
and middle-aged adults represent a profound diagnostic
and prognostic challenge, particularly when they occur
in the absence of known structural heart disease. While
atherosclerotic coronary artery disease and age-related
degenerative changes are the primary drivers of conduction
failure in older populations, non-ischemic myocardial injury,
specifically of inflammatory or post-infectious origin, has
emerged as a critical and often underrecognized etiology
in younger, physically active individuals [1,2,3].

Viral infections are well-documented triggers of my-
ocardial inflammation, initiating a spectrum of cardiac
involvement that ranges from transient, asymptomatic
edema to permanent, focal fibrosis [4,5,6]. A critical clinical
caveat is that post-inflammatory myocardial injury may
remain subclinical. Patients often present with unremarka-
ble surface electrocardiography (ECG), preserved or only
marginally reduced systolic function, and negative cardiac
biomarkers, such as Troponin | [1,3,4]. Despite this clini-
cally “silent” profile, the underlying structural substrate can
predispose patients to malignant ventricular arrhythmias,
sudden cardiac death (SCD), or progressive ventricular
dysfunction [7,8,9].

Young, physically active populations, most notably mil-
itary personnel, occupy a unique risk category [1,2,9]. The
requirement to maintain operational duties and high-inten-
sity physical exertion during the acute or subacute phases
of a viral iliness can exacerbate myocardial inflammation
[3,10]. This “double hit” of inflammatory stress and hemo-
dynamic load may convert focal injury into high-risk electrical
instability. When localized to the interventricular septum
(IVS), where the His—Purkinje system resides, even minor
scarring can disrupt infra-Hisian conduction, manifesting as
high-grade AV block (Mobitz Type Il) or intermittent complete
heart block [5,10,11].

Conventional diagnostic tools, including transthoracic
echocardiography and routine laboratory testing, frequently
lack the sensitivity to detect focal, non-ischemic lesions
[12,13,14]. Consequently, cardiac magnetic resonance
(CMR)imaging has emerged as the gold-standard reference
for non-invasive tissue characterization [3,10]. Through
multiparametric techniques, specifically late gadolinium
enhancement (LGE) and T1/T2 mapping, CMR can visu-
alize intramural septal fibrosis that remains occult on other
modalities [15,16,17,18,19,20].

Despite the increasing use of CMR, the clinical spec-
trum of post-inflammatory injury remains remarkably heter-
ogeneous [3,16]. Comparative data regarding how similar
septal injury can produce vastly different clinical phenotypes,
ranging from life-threatening bradyarrhythmias to isolated
heart failure, remain limited [11].

Aim
To demonstrate the clinical heterogeneity of post-inflam-
matory interventricular septal injury and highlight the role

of cardiac magnetic resonance imaging in diagnosis and
risk stratification.

ISSN 2306-4145  https://zmj.zsmu.edu.ua

Materials and methods

The cases were conducted at the Department of Pro-
paedeutics of Internal Medicine, Radiation Diagnostics
and Radiation Therapy, Zaporizhzhia State Medical and
Pharmaceutical University, in the Cardiology Department
of the Municipal Non-Profit Enterprise “City Hospital of
Emergency and First Aid”, Zaporizhzhia, Ukraine, in ac-
cordance with the Declaration of Helsinki and Good Clinical
Practice standards. The study protocol was approved by
the Bioethics Commission of Zaporizhzhia State Medical
and Pharmaceutical University (Protocol No. 6 dated
16.04.2026). All participants provided written informed
consent prior to inclusion.

This report utilizes a comparative clinical case analy-
sis of two active-duty male military personnel presenting
with new-onset cardiovascular symptoms. To ensure a
comprehensive diagnostic profile, both patients underwent
an escalated evaluation protocol consisting of a detailed
retrospective analysis of infectious, inflammatory, and en-
vironmental exposures, with specific focus on the temporal
relationship between viral iliness or trauma and the onset
of cardiac symptoms.

Serial 12-lead ECG and 24-hour ambulatory Holter
monitoring were utilized to quantify arrhythmic burden and
characterize conduction stability. We prioritized the detection
of infra-Hisian markers such as Mobitz Type Il patterns and
prolonged ventricular pauses [7,11].

Serum cardiac Troponin | and inflammatory markers
were assessed at multiple time points to detect acute my-
ocardial necrosis or ongoing systemic inflammation [1,4].

Transthoracic echocardiography was performed us-
ing an Esaote MyLab Eight system (ltaly) with M-mode,
B-mode, Doppler imaging, tissue Doppler imaging in accord-
ance with the current clinical guidelines [12,13,14]. Clinical
reporting was standardized according to the ASE guidelines
to ensure accuracy in describing myocardial echogenicity
and wall motion abnormalities [21,22].

Both patients were scanned using a 1.5-Tesla MRI
system following a standardized multiparametric protocol
designed to detect non-ischemic myocardial injury. The
protocol adhered to the updated Lake Louise Criteria for
myocardial inflammation [1,5,15].

Standard segmented steady-state free precession
cine sequences were acquired in long-axis (2-chamber,
3-chamber, and 4-chamber) and short-axis views [13,15]
to calculate left ventricular end-diastolic and end-systolic
volumes, left ventricular ejection fraction (LVEF), regional
wall motion abnormalities, with specific attention to the IVS.

To enhance the detection of subclinical myocardial
injury, comprehensive tissue characterization was per-
formed using advanced parametric mapping techniques
in conjunction with conventional CMR sequences [17,18].

Myocardial edema was assessed using T2-weighted
imaging and T2 mapping, which are sensitive markers of
acute inflammatory activity [17].

LGE imaging was acquired 10-15 minutes following
intravenous administration of a gadolinium-based contrast
agent (0.1-0.2 mmol/kg) using inversion-recovery sequenc-
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Fig. 1. Episodes of atrioventricular block documented on 24-hour ambulatory Holter monitoring.

es. LGE was used to assess the presence, distribution, and
extent of myocardial replacement fibrosis [23,24].

Anon-ischemic pattern of myocardial injury was defined
by mid-wall or subepicardial LGE distribution with sparing of
the subendocardial layer [19]. Given the clinical relevance
of conduction system involvement, particular attention was
paid to the IVS. Septal LGE, especially when localized to
the basal or mid-septal segments, was interpreted in the
context of the known anatomical course of the His bundle
and proximal bundle branches [5,10,19].

The cases were analyzed side-by-side to contrast the
“arrhythmic phenotype” (Case 1) against the “myopathic
phenotype” (Case 2). Therapeutic decisions ranging from
guideline-directed medical therapy (GDMT) to the surgical
implantation of a permanent pacemaker were based on the
integration of CMR-detected structural substrates and the
clinical risk of SCD [1,2,22].

Results

The series comprise two male active-duty military personnel,
aged 40 and 39 years, with previously unremarkable cardio-
vascular histories. Prior to the index events, both individuals
demonstrated high levels of physical fitness and operational
readiness, with no documented coronary artery disease,
congenital cardiac anomalies, or systemic comorbidities.
In both cases, onset of clinical symptoms was temporally
associated with specific inflammatory triggers encountered
during the performance of military duties.

Case 1: the arrhythmic phenotype. A 40-year-old male
presented for evaluation following a complex clinical course
initiated by blast-related thoracic trauma (July 2025), sub-
sequently complicated by post-traumatic pneumonia. Over
a three-week period, the patient experienced escalating
symptoms, including recurrent presyncope, orthostatic
dizziness, exertional headaches, and a subjective sensation
of “cardiac pauses”. Upon admission, the patient was he-
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modynamically stable but presented with significant resting
bradycardia (heart rate 44—46 bpm).

Initial 12-lead ECG demonstrated sinus bradycardia
and a rightward axis deviation with captured episodes of
intermittent second-degree AV block, specifically Mobitz
Type Il.

To further characterize the arrhythmic burden, 24-
hour ambulatory Holter monitoring was performed, which
confirmed high-risk conduction system instability (Fig. 1).

Holter monitoring revealed a heart rate ranging from
30 bpm to 107 bpm, 36 distinct episodes of ventricular
pauses exceeding 2000 ms (with the longest R-R interval
reaching 2289 ms), and 119 isolated polymorphic premature
ventricular complexes.

Laboratory analysis demonstrated minimal Troponin |
elevation (0.1 ng/mL), suggesting low-grade ongoing myo-
cardial injury.

Transthoracic echocardiography revealed significant
adverse remodeling, characterized by dilation of both the
left atrium (left atrial volume index — 35 mL/m?) and the left
ventricle (LV) (end-diastolic volume index — 93.8 mL/m?).
Valvular assessment identified mild-to-moderate functional
mitral regurgitation and mild tricuspid regurgitation. The
overall LV geometry remained within normal limits (LV
mass index — 113 g/m?, relative wall thickness — 0.29).
The IVS exhibited heterogeneous echogenicity, highly
suggestive of post-fibrotic structural changes. Diastolic
assessment indicated Grade | dysfunction with elevated
filling pressures. Global systolic function was mildly re-
duced (LVEF 50 %), and a small pericardial effusion was
visualized (Fig. 2, 3).

CMR imaging provided the definitive diagnosis,
demonstrating intramural non-ischemic late gadolinium
enhancement within the interventricular septum, consist-
ent with post-inflammatory myocardial injury rather than
subendocardial ischemic damage. T2-weighted imaging
revealed no evidence of active myocardial inflammation,

ISSN 2306-4145  https://zmj.zsmu.edu.ua
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Fig. 2. Transthoracic echocardiography: apical four- and two-chamber views. LA: left atrium; LV: left ventricle; RA: right atrium; RV: right ventricle.

Fig. 3. Tissue Doppler imaging of the interventricular septum.

Fig. 4. Cardiac magnetic resonance imaging of the heart. Arrow indicates intramural non-ischemic late gadolinium enhancement.

Fig. 5. Cardiac magnetic resonance of the heart: apical four-chamber view. Arrow demonstrates intramural non-ischemic late gadolinium enhancement.

292

edema, or infiltration (T2 ratio <2.0), suggesting a chronic
fibrotic stage rather than acute myocarditis.

Mildly reduced left ventricular systolic function (LVEF
49 %) and trace pericardial effusion were additionally ob-
served (Fig. 4, 5).

eThe patient was stabilized with GDMT for subclinical
heart failure, including ACE inhibitors and spironolactone;
however, beta-blockers were strictly contraindicated due
advanced conduction disease. Given the high risk of pro-
gression to complete heart block, a permanent pacemaker
(Vivatron G70A) was implanted.

The post-procedural course was uncomplicated. Sub-
sequent ECG monitoring demonstrated stable pacing with-
out recurrence of prolonged pauses or high-grade AV block.

Following device implantation and optimization of medical
therapy, the patient reported resolution of neurological symp-
toms and no episodes of dizziness or presyncope and was
advised temporary restriction from intense physical activity, with
planned gradual return to duty under cardiology supervision.

Case 2: the myopathic phenotype. A 39-year-old male
active-duty servicemember was admitted with a 14-day
history of progressively worsening exertional dyspnea and
pronounced generalized weakness, leading to a reduction
in physical performance. The onset of symptoms followed a

ISSN 2306-4145  https://zmj.zsmu.edu.ua

documented mild viral upper respiratory tract infection treat-
ed conservatively while on duty. Unlike Case 1, the patient
denied episodes of syncope, presyncope, palpitations, or
dizziness, suggesting a predominantly mechanical rather
than electrical cardiac manifestation.

Serial 12-lead ECGs consistently demonstrated nor-
mal sinus rhythm at a rate of approximately 90 bpm, with
preserved QRS morphology, normal AV conduction, and
no intraventricular conduction delays. Importantly, repeated
measurements of cardiac Toponin | remained within the nor-
mal reference range throughout hospitalization, supporting a
subacute or clinically silent inflammatory myocardial process
rather than ongoing myocyte necrosis.

Transthoracic echocardiography revealed fibro-sclerotic
thickening of the aortic root and the leaflets of both aortic and
mitral valves without hemodynamically significant valvular
stenosis. Mild (Grade ) mitral and tricuspid regurgitation
were present. LV geometry was preserved (LV mass index
93 g/m?, relative wall thickness 0.33); however, diastolic
function assessment demonstrated Grade Il diastolic
dysfunction with elevated LV filling pressures, indicating
reduced myocardial compliance.

Notably, the IVS exhibited marked echogenicity
heterogeneity, raising suspicion of post-inflammatory

Zaporozhye Medical Journal. Volume 28. No. 3, May - June 2026
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Fig. 6. Transthoracic echocardiography showing marked echogenicity heterogeneity
within the interventricular septum. LA: left atrium; LV: left ventricle; AO: aorta; IVS:

interventricular septum.

Fig. 7. Cardiac magnetic resonance of the heart. Arrow indicates segmental non-ischemic

late gadolinium enhancement in the mid-wall of the interventricular septum.

Fig. 8. Cardiac magnetic resonance of the heart: apical four-chamber view illustrating

left ventricular size and ejection fraction.

Table 1. Comparison of arrhythmic and myopathic phenotypes of septal non-ischemic myocardial injury

Case 1 hyihmic phenotypo)

Primary trigger Blast trauma / pneumonia
Dominant symptom
Biomarker profile

LV systolic function (EF)
Conduction status

Septal involvement (CMR)
Definitive treatment

49 % (mildly reduced)

Presyncope / ventricular pauses
Minimal Troponin | elevation (0.1 ng/mL)

Mobitz |1 / transient grade |1l block
Intramural fibrosis (diffuse septal)
Permanent Pacemaker + GDMT

Case 2 (myopathic phenotype)
Viral infection

Dyspnea / generalized weakness
Consistently normal Troponin |
45 % (moderately reduced)
Normal sinus rhythm

Focal segmental fibrosis (segments 8, 9)

Conservative GDMT

structural remodeling (Fig. 6). In contrast to Case 1, this
patient demonstrated regional contractile impairment with
septal hypokinesia and moderately reduced global systolic
function, consistent with subcompensated left-sided heart
failure. The probability of pulmonary hypertension was low.

CMR revealed focal, segmental non-ischemic LGE
localized to the mid-wall of the IVS, predominantly involving
segments 8 and 9 (Fig. 7).

These findings were consistent with post-inflammatory
myocardial fibrosis rather than ischemic or infiltrative pathol-
ogy. LVEF was moderately reduced at 45 %, corroborating
echocardiographic evidence of systolic dysfunction (Fig. 8).
No CMR features of infiltrative cardiomyopathy (including sar-
coidosis) or primary dilated cardiomyopathy were identified.

Management focused on optimization of GDMT for
heart failure with mildly reduced ejection fraction. Contin-
uous in-hospital telemetry revealed no episodes of high-
grade AV block, significant bradyarrhythmias, or malignant
ventricular arrhythmias. The patient demonstrated gradual
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clinical improvement with medical therapy alone, including
improved exercise tolerance and reduced dyspnea, obviat-
ing the need for invasive rhythm-management interventions.

To facilitate comparison between the arrhythmic and
myopathic phenotypes, the main clinical and imaging fea-
tures of both cases are summarized in Table 1.

Taken together, these two cases illustrate distinct clini-
cal phenotypes arising from non-ischemic, post-inflamma-
tory myocardial involvement of the IVS in young, physically
active military servicemembers. Despite similar structural
substrates detected by CMR, the clinical expression differed
substantially.

Case 1 was dominated by malignant conduction system
disease, characterized by Mobitz type Il AV block, intermit-
tent progression to complete heart block, and prolonged
ventricular pauses, necessitating permanent pacemaker
implantation.

In contrast, Case 2 exhibited a predominantly myopa-
thic phenotype, with regional septal hypokinesia, diastolic
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dysfunction, and moderately reduced systolic function
leading to symptomatic heart failure, but without clinically
significant conduction disturbances.

These observations underscore the heterogeneous
clinical impact of post-inflammatory septal myocardial injury,
which may selectively impair either the cardiac conduction
system or myocardial contractile function. Advanced imag-
ing with CMR proved essential in both cases for uncovering
the underlying structural substrate, guiding risk stratification,
and informing individualized management strategies.

Discussion

The present case series illustrates the heterogeneous
clinical manifestations of post-inflammatory non-ischemic
myocardial injury in young, physically active servicemem-
bers. Despite a shared inflammatory background and
similar localization of myocardial involvement within the
IVS, the two patients exhibited markedly divergent clinical
phenotypes: intermittent high-grade AV block with prolonged
ventricular pauses in Case 1, and new-onset heart failure
with systolic and diastolic dysfunction in Case 2.

This divergence highlights a fundamental principle of
myocardial pathology: the clinical phenotype is determined
notonly by the etiology of injury, but by its precise anatomical
and cellular distribution. Inflammatory myocardial processes
are inherently heterogeneous, affecting conduction tissue,
contractile myocardium, or both to varying degrees.

In the arrhythmic phenotype (Case 1), inflammation
and subsequent fibrosis were localized predominantly to
the IVS, a region that houses the His bundle and proximal
components of the His-Purkinje system. These structures
represent a narrow and highly specialized electrical path-
way, rendering them exquisitely vulnerable to even small
foci of edema or fibrosis. Consequently, minimal structural
disruption may result in abrupt infra-Hisian conduction
failure, manifesting as Mobitz type Il AV block or transient
complete heart block [5]. Such disturbances are universally
considered organic rather than functional, do not respond to
vagolytic maneuvers, and are associated with a substantial
risk of asystole and SCD due to the absence of reliable
escape rhythms [7,11,25].

By contrast, the myopathic phenotype (Case 2)
demonstrates that septal myocardial injury may preferen-
tially involve the contractile syncytium while sparing the
specialized conduction tissue. In this scenario, inflam-
mation affects cardiomyocytes more diffusely, leading to
impaired relaxation, reduced compliance, and eventually
depressed systolic performance [2,14]. The result is a
clinical picture dominated by exertional dyspnea and heart
failure rather than arrhythmia. This presentation aligns with
the increasingly recognized entity of “silent myocarditis”, in
which significant myocardial dysfunction develops despite
anormal surface ECG, absence of syncope or palpitations,
and negative cardiac biomarkers [3,4].

A unifying factor in both cases is the presence of sus-
tained physical and environmental stress during or shortly
after an inflammatory trigger. Military personnel frequently
operate under conditions of extreme physical exertion, sleep
deprivation, thermal stress, and sustained sympathetic
activation [9]. These factors amplify myocardial oxygen
demand and catecholaminergic stimulation, potentially
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exacerbating inflammatory myocardial injury and electrical
instability [3,8,23].

In Case 1, the pathophysiological cascade was further
compounded by blast-related thoracic trauma. Exposure
to high-pressure shock waves can result in myocardial
contusion, microvascular injury, focal hemorrhage, and
myocardial edema, even without overt chest wall injury.
When such mechanical myocardial injury is followed by
systemic inflammation, as in post-traumatic pneumonia,
the heart is subjected to a “double hit” phenomenon [26].
Circulating pro-inflammatory cytokines, including interleu-
kin-6 and tumor necrosis factor-a, are known to impair ion
channel function, alter gap junction coupling, and depress
conduction velocity within the His—Purkinje system [8,27].
Experimental and clinical data suggest that myocardium
previously primed by focal septal injury is particularly
susceptible to malignant bradyarrhythmias under these
conditions [11].

The diagnostic trajectories of both cases underscore the
limitations of traditional diagnostic modalities. While ECG
remains indispensable for assessing chamber size, valvu-
lar function, and global systolic performance [12,13,21], it
lacks the spatial resolution and tissue specificity required
to distinguish active inflammation from chronic fibrosis.
Similarly, cardiac biomarkers may remain normal in suba-
cute or localized myocardial injury, as observed in Case 2.

In contrast to conventional imaging, CMR provides
unparalleled non-invasive tissue characterization, serving as
an alternative to endomyocardial biopsy in selected clinical
scenarios [15,17,18]. LGE allows precise identification of
intramural or mid-wall scar patterns typical of non-ischemic
injury [23,24].

Importantly, septal LGE has been associated with
a particularly malignant substrate; multiple studies have
demonstrated that patients with septal fibrosis carried a
significantly higher risk of malignant arrhythmias, SCD,
and the need for permanent pacing compared to those with
non-septal involvement [5,8,19,22].

While Case 1 exhibited a borderline LVEF of 49 %,
evidence by Y. Chen et al. (2022) suggests that in patients
with suspected myocarditis and preserved systolic function,
conventional volumetric parameters may fail to capture
subtle myocardial impairment. Their findings underscore
that CMR-derived strain parameters provide superior diag-
nostic and prognostic accuracy compared to LVEF alone,
particularly in identifying subclinical contractile dysfunction
predisposing to electrical instability [16].

Furthermore, the incorporation of parametric mapping
techniques, specifically native T1, T2 mapping, and extra-
cellular volume (ECV) quantification, enables detection of
diffuse or occult myocardial inflammation that can precede
irreversible fibrosis [17,18,20]. This capability is especially
relevant in patients such as Case 2, in whom conventional
testing fails to explain the etiology of new-onset heart failure.
Employing the revised Lake Louise criteria enhances diag-
nostic certainty and facilitates early intervention, potentially
avoiding invasive endomyocardial biopsy, which is inher-
ently limited by sampling error and procedural risks [1,2].

These observations carry direct implications for the
management of high-risk occupational populations. First,
Mobitz Type Il AV block or ventricular pauses exceeding
2000 ms in physically fit individuals must not be attributed
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to high vagal tone without urgent CMR evaluation to exclude
organic septal disease [5,11,25]. Second, normal cardiac
biomarkers do not rule out evolving myocardial injury; as
shown in Case 2, reliance on troponin alone may delay
necessary intervention in myopathic phenotypes [4,6].
Finally, strict activity restriction is mandatory during the
inflammatory phase to prevent edema from transitioning
into permanent fibrotic tissue. Return-to-duty decisions
should be guided by comprehensive reassessment of both
electrical and mechanical stability [1,9,22].

In summary, this case series demonstrates that post-in-
flammatory non-ischemic septal myocardial injury in young
military servicemembers can manifest across a broad clin-
ical spectrum, ranging from malignant conduction system
disease to early-onset heart failure. As illustrated by the two
contrasting phenotypes observed, the decisive determinant
of clinical phenotype is the precise anatomical and cellular
localization of injury within the IVS, whether preferentially
involving the His—Purkinje system or the working myocar-
dium. These mechanistic differences directly translate into
divergent management strategies, from urgent permanent
pacing to conservative guideline-directed heart failure
therapy. Advanced CMR tissue characterization is therefore
indispensable for uncovering the underlying substrate,
enabling accurate risk stratification, and informing timely,
potentially life-saving clinical decisions. Recognizing this
spectrum is essential for clinicians managing physically
active and operationally stressed populations, in whom
delayed or incomplete diagnostic evaluation may result in
catastrophic outcomes.

Conclusions

1. This case series underscores the critical clinical sig-
nificance of non-ischemic interventricular septal involvement
as an important structural substrate for malignant arrhyth-
mias and early heart failure in young, physically active
individuals, particularly in military populations exposed to
inflammation, thoracic trauma, and extreme physical exer-
tion. Persistent physical activity during acute or subacute
inflammatory states may contribute to focal myocardial injury
and septal fibrosis, increasing the risk of life-threatening
arrhythmias and sudden cardiac death.

2. Timely recognition of subclinical myocarditis and
post-inflammatory myocardial injury is essential, as clinically
significant cardiac involvement may occur despite normal
biomarkers and baseline electrocardiography. Symptoms
such as exertional dyspnea, dizziness, fatigue, or presynco-
pe after infection or trauma should prompt comprehensive
cardiovascular assessment.

3. Cardiac magnetic resonance imaging remains the
most sensitive non-invasive modality for detecting focal
septal fibrosis and subtle myocardial injury, often before
abnormalities become apparent on conventional echocar-
diography. Early diagnosis enables timely activity restriction,
monitoring, and targeted interventions, including permanent
pacemaker implantation or medical therapy, thereby reduc-
ing the risk of fatal cardiac events.

4. High-grade atrioventricular block and early systolic
dysfunction in young military personnel should not be
considered benign. An assertive diagnostic approach
incorporating advanced cardiac imaging is crucial for

3anopisbkuit MeAnyHMIA XypHan. Tom 28, Ne 3(156), TpaBeHb - YepBeHb 2026 p.

accurate risk stratification, prevention of sudden cardiac
death, and preservation of operational readiness in this
high-risk population.
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