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Abstract 
Observation of major pathological alterations in a young person involves etiological and clinical justifications, in order to properly assess, 
treat and control these conditions. The aim of this paper is to present severe, acute pathological lesions, installed in a young person, 
secondary to hypodiastolic heart failure, due to persistent supraventricular tachyarrhythmia, triggered by a post-traumatic external stimulus, 
with complete remission post-electrical conversion. Pathological and clinical modification are revealed, in a young person, shortly after a 
minor thoracic trauma, in the absence of traumatic injury but with high-frequency palpitations onset and progressive installation of vascular, 
visceral and interstitial stasis modifications, as well as of vascular and tissular hypoperfusion with reactive vasoconstriction. These clinical 
and paraclinical aspects were: stasis hepatomegaly with hepatojugular reflux, pulmonary congestion with stasis rales, peripheral edema, 
transudative polyserositis – pericarditis, hydrothorax, ascites, dilatation of inferior vena cava and suprahepatic veins, decrease of arterial 
blood pressure, tissue and cutaneous vasoconstriction. Anatomical and clinical aspects, with major alterations (Vth degree hepatomegaly, 
polyserositis, peripheral edema, tachyarrhythmic heart contractions, hypotension, pallor accentuated by vasoconstriction) acutely installed 
in a previously healthy young person, require a rapid lesions diagnosis and emergency treatment due to vital risk, control of acute heart 
failure manifestations remission and proper monitoring. Differential diagnosis was focused on determining possible aspects like: acute heart 
failure (of various etiology), internal post-traumatic lesions or hemorrhages, tuberculosis polyserositis, collagenosis, nephrotic syndrome, 
protein deficiencies, neoplasia with hepatic determinations, hematological diseases (lymphomas, leukemias), considered in young patients. 
Severe visceral, vascular and tissular pathological alterations were reactively induced in a young person, by stasis and hypoperfusion due to 
hypodiastolic heart failure caused by persistent supraventricular tachyarrhythmia triggered post-traumatic, on a proarrhythmic structural heart. 
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 Introduction 

Important pathological modifications may be installed 
due to the outbreak of a heart failure with acute or 
subacute evolution, in the presence of severe cardiac 
dysrhythmia, involving hemodynamic impairment [1]. 
Congestion and visceral, vascular, tissular stasis, aggra-
vated by the persistence of cardiac arrhythmic dysfunction 
worsen anatomical and clinical modifications [2]. 

Post-traumatic complications, although apparently 
minor ones, with absence of musculoskeletal and musculo-
cutaneous or visceral injuries, may be caused, in rare 
cases, by morpho-functional disorders, such as cardiac 
pathology, involving visceral and systemic morphological 
repercussions through cardiac dysfunction. 

Arrhythmia correction and resume to normal para-
meters of myocardial function, unaltered previously, except 
by dysrhythmia (absence of myocarditis or carditis by 
other causes), progressively reduced perturbations at 
visceral and tissular levels [3], merging to normal status 
and disappearance of heart failure modifications at organic 
level, in a period of time similar to the installation one. 

The occurrence of supraventricular arrhythmia on  
an anatomically healthy heart (but prone to developing 
arrhythmias) may lead to a slowly progressive installation 
of anatomo-pathological modifications, initially subclinical, 

and afterwards with clinical impact, presenting heart 
failure severe manifestations; precocious dysrhythmia 
control may correct systemic and visceral impact caused 
by cardiac pump dysfunction [4]. Although the major 
causes of arrhythmia are multiple [5] (in adults and elderly 
predominantly ischemic heart disease, hypertension, lung 
diseases; in adults and young people, especially carditis: 
infectious, valvular [6], inflammatory, rheumatic, colla-
genotic, congenital, toxic, genetic), they can sometimes 
be triggered by particular post-traumatic conditions (even 
by apparently minor ones). 

Aim 

The aim of this paper is the analysis of anatomo-
pathological implications in visceral, vascular systemic 
and tissular reactivity, in induction and remission of 
these conditions, caused by acute/subacute heart failure, 
due to persistent supraventricular arrhythmia, tardive 
corrected, in a young person without cardiac confirmed 
preexisting heart pathology. 

 Case presentation 

Anatomical and clinical conditions are evaluated in a 
young patient, aged 20 years, admitted in the emergency 
department for: marked asthenia, palpitation, dyspnea, 
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abdominal volume distension, pseudotumoral hepato-
megaly, inferior limbs edema. 

The patient had no significant medical history, des-
cribing an apparently minor thorax-abdominal trauma, 
two weeks priory, without significant post-traumatic 
injuries, without any implications at surgical and radio-
logical control conducted immediately post-trauma. 

After a few days, the patient described palpitations 
and fine tremors of the head and body, noticed by family 
and considered as result of emotional shock. In the follo-
wing week, besides palpitations, the patient experienced 
progressive installation of marked asthenia, dyspnea at 
increasingly smaller efforts, inferior limbs edema, abdo-
minal volume distension with abdominal pain, persistent 
palpitations and diffuse chest pain. 

At physical examination, the following conditions were 
assessed: alteration of general status, intense cutaneous 
pallor, accentuated by vasoconstriction, underrepresented 
adipose tissue, high frequency tachycardia (heart rate 234–
256 beats/minute), deafened heart sounds, gallop, weak-
perceptible peripheral pulse with high frequency (over 
200 beats/minute), low blood pressure (BP 75/50 mmHg), 
asthenic thorax with percussion dullness and bilaterally 
(predominantly basal left) decreased vesicular murmur, 
bilaterally subcrepitant rales, with acute pulmonary edema 
appearance, mobile abdomen with respiratory movements, 
with movable dullness due to ascites, liver top edge into 
intercostal space VI, on the medial-clavicular straight 
line and bottom edge at 5 cm below costal margin, 
rounded, sensitive, with hepatojugular reflux, impalpable 
spleen, lower limbs edema, slightly psychical confusion. 

Carried out urgently and also in evolution of this con-
dition, paraclinical explorations revealed important data. 

The initial electrocardiogram (ECG) aspect revealed 
wide QRS complexes supraventricular tachycardia, due 
to aberrant conduction, with a rate of 235 beats/minute 
(Figure 1); widening of QRS complexes, during tachy-
arrhythmia, was caused by a functional block. After 
electrical conversion (electric shock), the frequency 
decreased, recording at first sinus tachycardia with a 
frequency of 103 beats/minute (Figure 2), followed by 
cardiac rhythm normalization; initially, there were also 
observed T wave subepicardic ischemic changes and left 
atrial dilation (increased P wave duration), with norma-
lization of electric activity (including QRS complexes 
with normalized morphology) within the following days. 
Emergency cardiac ultrasound (post-electric conversion) 
described tachycardia, atrial stasis dilatation, presence of 
pericardial fluid in moderate quantity (Figure 3), without 
any ventricular, valvular, verrucous, endocardial, con-
genital defects or post-traumatic chordae ruptures, with 
an ejection fraction (EF) of 50%. 

Thorax-abdominal ultrasound revealed bilateral pleural 
fluid, in important quantity, predominantly within left 
pleural cavity, pericardial fluid, ascites in moderate quantity 
(Figure 4); hepatic volume was significantly increased 
(anterior-posterior left lobe diameter 8 cm and right lobe 
13.5 cm) with liver stasis aspect, dilated inferior cava 
vein (27 mm) and suprahepatic veins (12 mm) (Figure 5), 
without localized, infiltrative or traumatic formations; 
gallbladder walls were supple, without gallstones or 
inflammation; main biliary tract 6 mm and portal vein 
12 mm with normal diameters, homogeneous pancreas, 
homogenous spleen with normal dimensions and structure 
(11/3 cm), both kidneys with preserved aspect (left 12 cm, 
right 12 cm) and moderate pyelocaliceal dilatations. 

 

Figure 1 – ECG at the admission in emergency room, with 
supraventricular tachycardia and wide QRS complexes; 
heart rate: 235 beats/minute.

Figure 2 – ECG after electric conversion – sinus tachycardia; 
heart rate: 103 beats/minute. Left atrial enlargement. Diffuse 
T wave abnormalities (subepicardic ischemia). 

 

Figure 3 – Ultrasound image with pericardic and left 
pleural fluids; left atrial enlargement. 

Figure 4 – Ultrasound image representing ascites, left 
and right hydrothorax, dilated inferior cava vein (ICV). 
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Figure 5 – Ultrasound image, before electrical conversion 
of tachyarrhythmia, representing hepatic stasis with dila-
tation of ICV and suprahepatic veins and right hydro-
thorax. C: Cholecyst; ICV: Inferior cava vein; SHV: Supra-
hepatic veins. 

 
Cardiac ultrasound, performed at seven days post-

electric conversion, still revealed the existence of a 3 mm 
pericardial cleavage space, posterior to left ventricle and 
a 4 mm one, basal, interventricular septum (IVS) 7.5 mm, 
left ventricle (LV) 54/46 mm, left atrium (LA) 31 mm, 
right ventricle (RV) 36 mm, right atrium (RA) 43 mm, 
EF 60%, ICV 23 mm, approximately 150 mL fluid within 
right pleural cavity; abdominal ultrasound still described 
the presence of ascites, but in lesser quantity and also a 
moderate dilatation of inferior cava vein (ICV 22 mm). 

Computed tomography (CT) revealed: bilateral pleural 
effusion in important quantity, collapse of left pulmonary 
inferior lobe – basal segment, pericardial fluid without 
mediastinal or retroperitoneal adenopathy (lymph nodes), 
important quantity of fluid within peritoneal cavity. 

Biological exploration revealed no significant modi-
fications in blood count (hemogram), erythrocyte sedi-
mentation rate (ESR), urea, creatinine, thyroid hormones 
and glucose levels, blood and urinary ionogram, anti-
streptolysin O (ASO) titer, fibrinogen, glutamate-pyruvate 
transaminase (GPT), γ-globulin, except for a slight protein 

reductions (5.5 g%) and moderate increase of glutamate-
oxaloacetate transaminase (GOT) level (113 U/L). 

Punction, together with pleural and abdominal fluid 
examination revealed transudate liquid, with rare cellularity. 
Tuberculin skin test was negative. 

Upstream to the ventricles, the short diastole due to 
high heart rate, reducing ventricular filling, caused morpho-
pathological left and right atrial dilatation, inferior cava 
vein dilatation, with visceral stasis, especially in hepatic 
and pulmonary territories, interstitial and tissular stasis, 
with lower limbs edema, stasis and transudate poly-
serositis within pericardium, pleura and peritoneum. Fluids 
located at serous level were transudate type, caused by 
heart failure, in persistent tachyarrhythmia condition, 
without inflammatory modifications or other diverse cell-
types detectable in cytology. Pathological aspect of pleural 
fluid was serous type (Figure 6, A and B), with isolated 
mesothelial cells, rare lymphocytes and erythrocytes.  
In the same time, cytology aspect of ascites was also 
serous (Figure 7, A and B), with rare cellularity, without 
abnormalities. 

 

Figure 6 – (A) Pleural serous fluid with frequent isolated mesothelial cells, some with normal aspect, some with 
hypertrophic nuclei (reactive) and with karyorrhexis; rare lymphocytes and erythrocytes. (B) Pleural serous fluid with 
isolated mesothelial cells, some with intensively hypertrophic nuclei and with prominent nucleoli, but maintaining 
nuclei–cytoplasm balance, rare lymphocytes and erythrocytes. May–Grünwald–Giemsa (MGG) staining, ×200. 
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Figure 7 – (A) Ascites serous fluid with reactive aspect, containing frequent isolated mesothelial cells, most of them 
with hypertrophic but monomorphic nuclei, rare lymphocytes and erythrocytes. (B) Ascites serous fluid with isolated 
mesothelial cells, most of them with normal aspect and only a few with hypertrophic nuclei, rare lymphocytes and 
erythrocytes. MGG staining, ×200. 

 

After electric conversion, heart rate reduced signifi-
cantly to sinus tachycardia and afterwards to normal sinus 
rhythm; palpitations and dyspnea improved rapidly. Post-
conversion ejection fraction became and was maintained 
subsequently normal, as well as the heart rate, the patient 
being subjected to antiarrhythmic treatment. 

Clinical and imagistic monitoring highlighted: slow, 
progressive remission of pathological modifications disco-
vered initially, remitted phenomenon of vascular and 
visceral stasis (Figure 8), fluid retention within serous 
and interstitium (pericardium, pleura, peritoneum), with 
the return to normal status and disappearance of anatomo-
pathological heart failure manifestations in the following 
time-period (over two weeks). Further heart rhythm 
control, under antiarrhythmic therapy, excluding other 
etiopathological abnormalities, was able to maintain 
normal cardiac pump function and thus normalization of 
structures previously affected by supraventricular persistent 
tachycardia. Anticoagulant treatment, in order to prevent 
thromboembolic complications, was indicated and also 
possible to introduce into the therapeutic scheme only 
after excluding hemorrhagic lesions or secondary visceral 
ruptures. 

 
Figure 8 – Ultrasound image, after electrical conversion 
to sinus rhythm, representing hepatic stasis and hydro-
thorax remission, with normalized caliber of inferior 
cava vein (ICV) and suprahepatic veins (SHV). 

 Discussion 

Significant morphological and pathological modi-
fications caused by cardiac function may rarely occur  
in young persons, requiring anatomical and clinical 
diagnostic justification and also, further evolutional 
monitoring. 

In the presented patient, severe pathological and 
clinical aspects were observed, at visceral, vascular and 
tissular systemic levels, caused by occurrence and per-
sistence of abnormal heart rhythm, as supraventricular 
tachyarrhythmia type. High-frequency dysrhythmia was 
induced by an apparently minor injury, uncomplicated by 
osseous or visceral lesions, but resulting in arrhythmia 
generation, whose persistence determined further com-
plications, such as serious heart failure manifestations, 
with acute evolution. 

Supraventricular tachycardia developed on the back-
ground of an anomalous fascicle existence, located at 
myocardium level [7–12], allowing the reentry pheno-
menon with a high frequency of myocardial excitation 
(≥230 beats/minute) on an accessory pathway [13–15]. 
Abnormal anatomical structure of excito-conductor system 
– indirectly argued, on genetic background [16], allowed 
cardiac functional modifications inductions, leading to 
secondary development of serious anatomical and clinical 
alterations. 

Tachyarrhythmia, due to its high frequency, determi-
ned hemodynamic modifications [17], with short diastole, 
inadequate ventricular filling, involving alterations both 
downstream, as well as upstream in relation to the 
ventricles. 

The decreased cardiac debit, due to reduced end-
diastolic volume and stroke-volume, although the high 
frequency, diminished arterial blood pressure within aorta 
and its branches, leading to arterial hypotension and 
decreased systemic, visceral perfusion (at the level of 
heart, brain, liver, kidneys, lungs, digestive tract) [18]. 
This process caused reactive peripheral vasoconstriction 
(in order to maintain a satisfactory tissular circulatory 
flow), with decreased peripheral tissue irrigation, dimi-
nishing tissue circulation, leading both to hypoxia, as 
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well as to biochemical, metabolic cellular and interstitial 
alterations, these processes providing an explanation for 
fatigue, fainting, dizziness symptoms. 

At cardiac level, the decreased coronary diastolic 
filling, caused by diastole shortening, resulted in transitory 
ischemic non-atherosclerotic modifications, being also 
accentuated at subepicardial level, due to pericardial tran-
sudate pressure. Developed on heart failure background, 
in tachyarrhythmia condition, the presence of pericardial 
fluid in moderate quantity contributed furthermore to 
hypodiastole and decreased cardiac debit processes, 
worsening visceral stasis. 

The decreased cardiac debit, caused by hypodiastole 
induced by tachyarrhythmia, compensatory reduced 
splanchnic and peripheral blood flow. 

At hepatic level [19], blood flow decrease exceeded 
liver’s ability to increase oxygen extraction, especially in 
acute situations, resulting in severe hepatocellular hypoxia, 
especially in acinar zone 3. 

Passive hepatic congestion also increased ischemic 
injury risk. Increased central venous pressure (occurring 
in hypodiastolic heart failure) is transmitted to hepatic 
veins and venules that drain hepatic acini, causing atrophy 
of hepatocytes in liver acinar zone 3, this fact being 
associated to an exudation mechanism of protein-rich 
fluids into Disse space and also to sinus congestion. The 
resulted perisinusoidal edema prevented oxygen diffusion 
and nutrient flow towards hepatocytes. Histological aspect 
of combined liver pathology, such as stasis and ischemia, 
corresponds also to the moderate increase (×2) of serum 
glutamic oxaloacetic transaminase (SGOT) or aspartate 
aminotransferase (AST) enzyme, without assigning a 
proper hepatic cytolysis [GPT or alanine aminotransferase 
(ALT), normal level]. 

Morpho-pathological reactivity in visceral, vascular 
and tissue sectors, due to a persistent and seriously com-
plicated tachyarrhythmia at a young age, sustained by 
recorded aspects, provided anatomo-clinical argumen-
tation for positive and differential diagnosis, as well as 
for therapeutic control and remission monitoring [20]. 

Morphological altered aspects were assessed by clinical 
and/or paraclinical methods, some performed during 
emergency status and others during post-electric conver-
sion evolution. 

Some anatomical modifications were easy clinically 
detectable, such as: voluminous Vth degree hepatomegaly, 
with inferior edge of the liver lowered into right iliac 
fossa (right lobe) and mesogastrum (left lobe), rounded, 
with hepatojugular reflux, proofing hepatic blood stasis; 
presence of peritoneal fluid shown by movable abdominal 
dullness; subcutaneous interstitial stasis evidenced by 
lower limbs edema; pulmonary congestion, discovered 
through subcrepitant rales in the middle third of the lungs 
and bilateral hydrothorax through decreased vesicular 
murmur, with basal bilateral dullness. 

Although clinically assessed, these pathological lesions 
required visualization and exploratory arguments [21], 
achieved through imagistic explorations, cardiac and 
thorax-abdominal ultrasound, as well as through laboratory 
and cytology findings. 

After electric conversion, the initial ECG aspect, of 
wide QRS complexes paroxysmal supraventricular tachy-

cardia, turned to sinus rhythm, first with sinus tachycardia 
and then with normal frequency (60–80 beats/minute). 
Transitory ischemic subepicardial modifications were also 
observed in this manner, due to coronary hypoperfusion 
and pericardial fluid compression. ECG monitoring was 
necessary in order to control cardiac rhythm and rate, its 
decreasing allowing anatomical and clinical heart failure 
manifestations remission, the patient remaining under 
antiarrhythmic therapy until an eventual radiofrequency 
ablation [22]. 

Cardiac morphologic-functional manifestations were 
revealed by cardiac ultrasound exploration. It describes 
the presence of pericardial fluid in moderate quantity and 
also of bilateral pleural fluid, right and left atrial and 
inferior vena cava dilatation, without any anatomical modi-
fications: endo-myocardial, of cavities, valves, orifices, 
chordae; post-resuscitation, ultrasound showed an improved 
ejection fraction, with 60% and an efficient decrease of 
heart contractions. Repeated cardiac ultrasound exami-
nations allowed anatomo-functional monitoring until peri-
cardial and pleural fluids disappearance, normalization of 
inferior vena cava caliber and remission of stasis elements. 

Abdominal morphological modifications were assessed 
by ultrasound and computed tomography investigations. 
Thus, there were described: homogeneous hepatomegaly, 
without localized formations, infiltrative areas or post-
traumatic hematoma, but with stasis aspect, due to marked 
dilatation of inferior cava vein and of suprahepatic veins, 
portal vein of normal caliber, normal configured spleen 
and presence of ascites within abdominal cavity. 

These data are important in order to exclude other 
anatomical lesions causing hepatomegaly, such as lym-
phoma infiltrations and leukemia (with splenomegaly, 
lymphadenopathy), tumors (localized), hepatic cirrhosis 
with portal decompensation (with an increased portal vein 
caliber over 15 mm, retrograde flow and congestive 
splenomegaly with venous dilatations within hilum), 
hematoma, cysts, hemangioma. 

Prolonged stasis favored protein escape into tissues, 
favoring serum hypoproteinemia and worsening the 
polyserositis, requiring additional correction. 

Inferior limbs peripheral edemas were consequences 
of prolonged stasis, fluid extravasation into interstitial 
subcutaneous tissue and altered capillary permeability, 
phenomena remitted in the following days, after anti-
arrhythmic therapy initiation. 

Anatomical differential diagnosis required exclusion 
of other pathologic conditions causing heart failure [23, 
24], polyserositis, anasarca, hepatomegaly (tuberculosis, 
collagenosis, nephrotic syndrome, post-traumatic internal 
hemorrhage, protein deficiencies, neoplasia with secon-
dary hepatic determinations, in a young patient. 

In evolution, hepatomegaly, hydrothorax and peri-
carditis remitted fully, but slowly, in about 14 days after 
arrhythmia cropping, maintaining normal status within 
the coming years. 

A possible presence of an associated cardiac pathology 
(myocarditis, rheumatic carditis, collagenosis or cell 
infiltrations) would have presented adequate biological 
and imagistic descriptions and its remission would have 
required a longer period of time and a different drug 
therapy. 
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Onset and disappearance of reactive anatomical 
alterations, consecutive to acute heart failure due to high 
frequency arrhythmia [25, 26] were achieved in a similar 
time-period, both for installation, as well as for remission 
(approximately two weeks per stage), visceral and tissular 
stasis disappearing slowly. 

Anatomo-functional, systemic, visceral and vascular 
short- and long-term monitoring allowed confirmation of 
heart failure arrhythmic cause, with acute evolution and 
also its complete post-therapeutic remission, both func-
tional, as well as anatomical [27–29]. 

The observed and documented disturbances, in terms 
of pathology, represented a major impact factor over 
patient’s condition and worsened his general state, endan-
gering his life; these facts represented an important 
aspect for causal treatment urgent initiation and control 
[30–33], in order to return to normal functional and 
structural status. 

The particularity of this case consists in anatomic 
and clinical reactivity, in the presence of global heart 
failure, with anasarca, in a young age, determining patho-
logical manifestations, which require complex positive and 
differential diagnosis, as well as remission monitoring 
under adequate therapy. 

 Conclusions 

In the presence of clinical, visceral, systemic and 
tissular severe pathological modifications, in a young 
person, urgent diagnostic orientation, treatment and 
evolutional monitoring are required. Anatomical and 
clinical alterations secondary to a heart failure with acute 
evolution in young persons may be caused, although 
rarely, by a persistent tachyarrhythmia, induced post-
traumatic, on a histology proarrhythmia background 
(the aberrant conduction fascicle). Disorders related to 
vascular and visceral stasis (hepatic, pulmonary, cardiac 
and edematous-interstitial), as well as the ones related to 
circulatory flow reduction (coronary, tissular, visceral), 
have been progressively installed, by reducing diastolic 
cardiac filling due to persistent, high-frequency supra-
ventricular tachycardia. Tissular reactivity to hypodiastole, 
inducing acute heart failure lesions, as well as post-
electric conversion recovery was achieved in a similar 
period of time (on relatively healthy heart, but arrhythmia 
reactive), of approximately two weeks; venous dilation, 
stasis and arterial vasoconstriction normalized post-
therapeutically. Morphological variations, documented by 
imaging investigations, combined with clinical elements, 
determined a complex view of these severe pathologies, 
installed progressively acute, life threatening, but com-
pletely reversible. 
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