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DETERMINATION OF THORACIC FLUID CONTENT
IN PATIENTS WITH PULMONARY CONTUSION BY
ELECTRICAL CHEST IMPEDANCE DETERMINATION
AND BY ANTHROPOMETRY

Kursov Serhii Volodymyrovych
Doctor of Medical Sciences, Professor of Emergency Medicine Department
Kharkiv National Medical University

UKRAINE

Background. Pulmonary pathology of various origins accompanied very often
by the accumulation of free fluid in the body. The most common mechanism is an
inflammatory reaction and hypoxemia, due to which there is a pathological increase
in vascular permeability with subsequent movement of fluid to the interstitial sector of
extracellular water compartment. These mechanisms are also common in pulmonary
contusion accompanying blunt chest injuries. Currently, in foreign scientific
publications, one can observe a significant increase in interest in objectifying the
amount of fluid in the chest by determining changes in its electrical impedance, thanks
to which the Thoracic Fluid Content (TFC) indicator is calculated [1]. The purpose of
study was to determine the amount of fluid in the chest in patients with blunt thoracic
trauma and pulmonary contusion.

Materials and methods. The study included 56 patients (all men) with blunt
chest trauma. Determination of TFC carried out using the bioreactance technique and
thoracic tetrapolar rheography according to W. Kubicek. Help with the W. Kubicek's
method, it is impossible accurately to determine the amount of fluid in the chest in
milliliters. Therefore, in clinical practice, the results of transthoracic impedancemetry
expresses in conventional units of fluid per 1.0 KQ (KQ, kiloohm). Different methods
of measuring transthoracic impedance are associated with different methods of
applying electrodes to the human body. Nevertheless, the results of measurements
by different authors are very close. The calculation of TFC carried out according to
the methodology developed by the authors of the work, based on the representation
of the mathematical model of the chest as a truncated cone, with the determination
of its volume, taking into account the electrical conductivity of the blood and the
determination of the electrical chest impedance [1, 2].

Results. The results of determination of TFC according to the authors' method
better corresponded to the clinical picture of thoracic trauma, severity of
manifestations of acute respiratory failure syndrome. According to the bioreactance
method, TFC on the 1st day was 41.86+2.91 CU (conventional unites)/KQ, and on
the 5th day it was 39.47+2.97 CU/KQ (p=0.0007; the norm according to our
observations for men is about 40 CU/KQ). According to the authors' method, TFC on
the 1st day was 68.44+4.22 % of the calculated chest volume, and on the 5th day it
was 64.53+4.48 % of the chest volume (p=0.0002). The positive dynamics of the
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process associated with an increase in the value of the oxygenation index, the
possibility of transferring patients to spontaneous breathing. At the same time, the
relative content of fluid in the chest of the patients decreased to 60-67%, and in those
who needed to continue mechanical ventilation — to 68-73%. The value of TFC,
expressed in CU per 1 KQ, with a rapid improvement and the possibility of stopping
mechanical ventilation was 37-42 CU/KQ, and if it is necessary to continue
mechanical ventilation — 43-46 CU/KQ.

Conclusion. The developed technique for determining of fluid content in the
chest can be apply in scientific research and clinical practice in the process of
intensive therapy for patients with acute respiratory failure syndrome.
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