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[ Abstract] Viruses are among the main pathogens of pulmonary infection and tend to cause pandemics of viral
pneumonia. Severe viral pneumonia tends to be accompanied by acute respiratory distress syndrome (ARDS)
manifestations, displaying highly specific clinical symptoms that are most prominently expressed in the circulatory
system. Shock occurred rarely, it occured at a rather late stage in this outbreak of viral pneumonia. However, because of
the extensive use of critical care ultrasound, we have a deeper understanding of the characteristics of acute circulatory
disorder caused by severe viral pneumonia, prompting us to reflect more thoroughly about circulatory disorders caused by
other types of infections. In general, acute circulatory disorder is not uncommon in severe viral pneumonia in this
outbreak, and is characterized by vascular damage, volume disorder and cardiac abnormalities of three types, high stress
state, acute right ventricular dysfunction and diffuse cardiac inhibition. In the case of poor management in the early stage,
these acute circulatory disorders may develop into shock, or directly cause or aggravate other organ dysfunction, for
example, acute kidney injury, exacerbating the adverse outcomes. This has allowed us to reflect more thoroughly on the
occurrence and development of acute circulatory disorders caused by other infections. Therefore, the classification of
acute circulatory disorders based on the modular assessment of critical care ultrasound will help promote better
understanding of acute circulatory disorders and further research.
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Hypervolemia
1. Isolated systematic volume overload: ,
dilated & fixed & round IVC
2. Isolated pulmonary volume overload: \
sign of UPIS and E/e} \
3. Absolute volume overload: 1 & 2 .

Abnormal volume distribution
sign of UPIS, tissue swollen, <"y
hypovolemia/hypervolemia with /

body cavity effusion

Hypovolemia
Thin & water-drop liked IVC,
the kissing sign
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Acute RV dysfunction
RV enlargement & LV septum protrusion,
RVEF & TAPSE}, TR, }

LV diastolic dysfunction
Abnormal E/e, e (s/1), LAVL, TR,
LV systolic dysfunction

LVEF & MAPSEl

Diffuse cardiac drepression
LVEF & MAPSE|
RVEF & TAPSE |

Regional cardiac dysfunction
Mophalogy: TTS

@ : Vascular injury
@: Cardiac dysfunction
@: Volume disturbance
@: Shock
Cellular oxygen utilization
[Ebnormall

and tissue perfusion
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Fig 1 Classification of acute circulatory dysfunction based on critical care ultrasound

| | :Severe decreased; | :Lower; | /T :Lower or higher; 1 : Higher; RV: Right ventricle; LV: Left ventricle; LVEF: Left ventricular ejection fraction; RVEE: Right
ventricular ejection fraction; LA: Left atrium; LAVT: Left atrial volume index; TR,,,: Maximum tricuspid regurgitation velocity; MAPSE: Mitral annular plane systolic
excursion; TAPSE: Tricuspid annular plane systolic excursion; IVC: Inferior vena cava; UPIS: Ultrasound pulmonary interstitial syndrome; CO: Cardiac output; TTS:

Tako-Tsubo syndrome; PH: Pulmonary hypertension; LVOT: Left ventricular outflow tract; SAM sign: Systolic anterior motion sign; SBRI: Snuffbox restrictive index.
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Fig 2 Ultrasonographic findings of renal hypoperfusion in a patient with viral pneumonia

A: Blood flow signal was visible at renal hilum, and renal blood perfusion semi-quantitative score was grade I ; B: Increased renal interlobar artery resistance index.
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Fig 3 Ultrasonographic findings of acute cor pulmonale in patients with viral pneumonia

A: Apical four-chamber view with a marked enlargement of the right heart; B: TAPSE 1.41 cm, suggesting right ventricular systolic insufficiency; C: Dilated and fixed

inferior vena cava, suggesting obstruction of IVC return and increased right ventricular pressure.
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Fig 4 Ultrasonographic findings of viral pneumonia patients with left ventricular diastolic dysfunction

A: Apical four-chamber view with left atrium enlarged; B: Anterior mitral valve flow is unimodal.
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Fig 5 Dilated and fixed Inferior vena cava , suggesting hypervolemia
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