
                                   

Combined use of Flusso and Timpel During Ventilatory Circuit 

Disconnect of a Mechanically Ventilated Patient in ICU:  

A Case Report 

Bianca Oliveira1, Thais Gregol2, Victoria Ferreira1 

1Timpel Clinical Specialist, 2 Timpel Consultant Physician 

 

 

Introduction  
 
Disconnection of the ventilation circuit in 
mechanically ventilated patients is part of the 
ICU routine, and can occur several times a 
day, during suctions, transport, or even by 
accidents. Much has been learned about 
optimizing mechanical ventilation 
parameters, but there is little emphasis on 
disconnecting the ventilation circuit, which 
can cause lung injury as pulmonary edema, 
impaired oxygenation, and increased 
pulmonary vascular resistance1,2. 
 
The Flusso™ Bypass (MMSI Inc., Rockton, 
ON) adapter (Figure 1) was designed and 
developed to safely facilitate planned 
disconnection of mechanically ventilated 
patients, allowing the maintenance of 
positive end-expiratory pressure (PEEP) 
during the ventilation circuit disconnection3. 
 

 
Figure 1. Flusso™ Bypass Adapter. 

Timpel is an electrical impedance 

tomography (EIT) device, which is a 

noninvasive, radiation-free and real-time 

imaging method that timely measures 

ventilation distribution and regional changes 

in lung volumes. The EIT plethysmogram 

represents the amount of air that moves in 

and out of the lungs, and is a waveform 

derived from the sum of all pixels globally or 

within a given region of interest (ROI) of a 

relative image (frame) plotted over time. 

Thus, EIT is able to identify changes in 

pulmonary aeration (ΔEELZ) caused, for 

instance, by PEEP changes (Figure 2)4,5. 

 

Figure 2. Global plethysmogram and airway pressure 

(PAW) waveforms. Increment in positive end-expiratory 

pressure (PEEP) increased end-expiratory lung volume 

(ΔEELZ). 

Case Report 
 
This is the case of a 57-year-old female 

patient with a previous history of pulmonary 

hypertension, obesity, asthma, sleep apnea, 

who had pulmonary thromboembolism after 

COVID-19 and chronic thromboembolic 

pulmonary hypertension. 

The patient was admitted using an oxygen 

mask, with low oxygen saturation (86%) and 

tachypnea (28 breaths per minute). After 

support with a high-flow nasal cannula 

without improvement the patient required 

orotracheal intubation and invasive 

mechanical ventilation. Following CT exams 

(Figure 3) the diagnostic hypothesis was 

chronic thromboembolic pulmonary 

hypertension decompensated due to 

pulmonary infection. 

 
 
Figure 3. CT at hospital admission. 
 

With a PEEP of 15 cmH2O, Timpel was 

installed for lung monitoring. When an open 

disconnection was necessary for the patient 

to be taken for exam, through the EIT 

plethysmogram baseline it was possible to 

see the EELZ loss globally, and even after 



                                   

the circuit reconnection, the EELZ did not 

returned to the level prior to disconnection 

(Figure 4). 

 

Figure 4. Plethysmogram during open disconnection. 

The red lines indicate before and after the circuit 

opening. 

Flusso was then installed to keep the PEEP 

and maintain EELZ and ventilation during 

disconnection moments.  

When a new disconnection was performed, 

now using Flusso, it was noticed on Timpel’s 

screen how the plethysmogram baseline 

remained at the same level, which 

represents the aeration maintenance (Figure 

5). 

 

Figure 5. Plethysmogram during disconnection using 

Flusso. The red lines indicate before and after, whre the 

aeration/EELZ was maintained, with no aeration loss. 

The Figure 6 represents the comparison 
between the moments before and after the 
open circuit disconnection and the Figure 7 
are the comparison between the moments 
before and after the circuit disconnections 
using Flusso. 

 

Figure 6. Ventilation maps before and after open 

disconnection. The red region on the third map 

represents the area that lost impedance/ventilation 

between the two moments. 

 

Figure 7. Ventilation maps before and after 

disconnection with Flusso. As there was no difference 

between the two moments, the third comparison map 

does not show losses or gains areas. 

Timpel is a lung monitor that displays the 

ventilation and aeration changes in real time 

and radiation free, being an important tool for 

continuous monitoring of lung function, 

without adding risks to critical patients. 

Timpel showed how effective the Flusso use 

is in maintaining ventilation and end-

expiratory lung volume, or functional 

residual capacity, during planned 

disconnections of the ventilatory circuit, 

avoiding ventilation and aeration losses and 

possible lung injury resulting from open 

disconnections of patients under mechanical 

ventilation. 

 

References 

 
1. Katira BH, Engelberts D, Bouch S, Fliss J, 

Bastia L, Osada K, Connelly KA, Amato MBP, 
Ferguson ND, Kuebler WM, Kavanagh BP, 
Brochard LJ, Post M. Repeated endo-tracheal 
tube disconnection generates pulmonary 
edema in a model of volume overload: an 
experimental study. Crit Care. 2022 Feb 
18;26(1):47. doi: 10.1186/s13054-022-03924-
2. PMID: 35180891; PMCID: PMC8857825. 

 
2. Katira BH, Engelberts D, Otulakowski G, 

Giesinger RE, Yoshida T, Post M, Kuebler 
WM, Connelly KA, Kavanagh BP. Abrupt 
Deflation after Sustained Inflation Causes 
Lung Injury. Am J Respir Crit Care Med. 2018 
Nov 1;198(9):1165-1176. doi: 
10.1164/rccm.201801-0178OC. PMID: 
29902384. 

 

3. Mehri R, Alatrash A, Ogrodnik N, Matida EA, 
Fiorenza F. In vitro investigation of the 
Flusso™ Bypass adapter efficiency upon 
ventilator circuit disconnect in a clinical 
simulated environment. Can J Respir Ther. 
2020 Dec 8;56:86-91. doi: 10.29390/cjrt-
2020-033. PMID: 33313385; PMCID: 
PMC7724989. 
 

4. Costa EL, Lima RG, Amato MB. Electrical 
impedance tomography. Curr Opin Crit Care. 
2009 Feb;15(1):18-24. doi: 
10.1097/mcc.0b013e3283220e8c. PMID: 
19186406. 
 

5. Bachmann MC, Morais C, Bugedo G, Bruhn 
A, Morales A, Borges JB, Costa E, Retamal J. 
Electrical impedance tomography in acute 
respiratory distress syndrome. Crit Care. 
2018 Oct 25;22(1):263. doi: 10.1186/s13054-
018-2195-6. PMID: 30360753; PMCID: 
PMC6203288. 


