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[ Abstract ] Objective  To investigate the feasibility and success rate of a rabbit model of acute pulmonary
embolism by using a central venous catheter to measure pulmonary artery pressure and assessing the anatomical and
pathological changes. Methods The central venous catheter was placed into the rabbit pulmonary artery through the
internal jugular vein using a guidewire and was connected to the Medlab biological signal acquisition and processing system
for dynamic pulmonary artery pressure monitoring. A model of acute pulmonary embolism with relatively consistent severity
and embolization range was created by controlling the number of thrombi injected via the catheter to obtain the target

pulmonary artery pressure. Results The modeling success rate was 100%. After embolization, there were significant
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changes in the pulmonary artery pressure, blood pressure, and heart rate of the rabbits ( P<0.05). Cardiopulmonary

anatomic examination confirmed that the catheter was in the main pulmonary artery. Pathological examination revealed

thrombi in the pulmonary artery and pulmonary arterioles. Conclusions A rabbit model of acute pulmonary embolism was

established by inserting a central venous catheter through the jugular vein; this not only ensured the integrity of the

thrombi, but also enabled the attainment of continuous and accurate pulmonary artery pressure data and effectively

established an animal model with controllable embolization range and severity. This method has a high success rate, is

technically simple and economical, and provides an experimental basis for the diagnosis and treatment of acute pulmonary

embolism.
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Figure 1 Flowchart of making rabbit pulmonary embolism model
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Note. a, Removing the thrombus from the polyethylene tube. b/c¢, Thrombus was cut into a cylindrical thrombus with a diameter of 1.5

mm and a length of 4 mm.

Figure 2 Schematic diagram of thrombus
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Note. a, Placing the curved suture needle into the central
venous catheter. b, Shape of the catheter after cooled.

Figure 3 Shapping the central venous catheter
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Figure 5 After anesthesia, the blood pressure of the

femoral artery was monitored
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Figure 4 Guide wire
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Note. Black arrow, Catheter is in the right atrium and the pressure is low. Blue arrow, Catheter is in the right ventricle, and the fluctuation of the

pressure curve increases. Green arrow, Catheter in the pulmonary artery, and the fluctuation of the pressure curve decreases (at 500 ms/Div).

Figure 6 Pressure waveform changes from right atrium to right ventricle and then to pulmonary artery
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Note. a, Hemodynamic parameters of an experimental rabbit before embolization. PAP, 21/14 mmHg. MPAP, 16 mmHg. BP, 75/46 mmHg. HR,

171 bpm. b, After the injection of 5 embolus, the MPAP of the experimental rabbits reached 25 mmHg and the embolus was stopped, and the

hemodynamic parameters were observed 5 min later. PAP, 31/23 mmHg. BP, 63/48 mmHg. HR, 152 bpm (PAP, Pulmonary arteria pressure.

BP, Blood pressure. HR, Heart rate, at 500 ms/Div).

Figure 7 Hemodynamic changes before and after embolization
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&1 FHAEIJE % SPAP DPAP MPAP MBP SBP HR Y H45 (w+s,n=6)
Table 1 Comparison of SPAP, DPAP, MPAP, MBP, SBP and HR in rabbits before and after embolization

2151 Groups SPAP( mmHg) DPAP(mmHg) MPAP ( mmHg) MBP ( mmHg) SBP ( mmHg) HR (bpm)
BE;F%HU, . 19.5+2.8 10.2+3.0 13.0£2.5 73.8+20.2 92.2+24.6 185.7+30.7
Before embolization
E&E . 34.2+2.3 20.3+1.76 25.0+0.0 63.3+19.7 78.2+24.5 166+34. 5
After embolization
t{H ¢ value -7.546 -12.200 -11.619 3.548 3.863 4.963
P 1§ P value <0.001 <0. 0001 <0.0001 <0.05 <0.05 <0.01

T - SPAP : Jili 8l Ik 46 1 s DPAP : il Sh Bk EF 3K I s MPAP -3 il Bl U s MBP - - Y Bl s SBP « s BKICR T 5 HR 036,
Note. SPAP, Systolic pulmonary arteria pressure. DPAP, Diastolic pulmonary arteria pressure. MPAP, Mean pulmonary arterial pressure. MBP, Mean
arterial pressure. SBP, Systolic arterial pressure. HR, Heart rate.
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Note. a~f, Changes of SPAP, DPAP, MPAP, MBP, SBP and HR in rabbits before and after embolization. ¢, Controls the number of embolus
injection according to the target pulmonary artery pressure of 25 mmHg, so the pulmonary artery pressure after embolization is the same.
Compared with before embolization, *P<0.05, ** P<0.01, ™ P<0.001, *™ P<0.0001.
Figure 8 Comparison of SPAP, DPAP, MPAP, MBP, SBP and HR before and after embolization
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Note. a, Schematic diagram of heart and lung after opening the
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. . Note. a, Thrombus was found in the left lower lung. b,
chest. b, Cut open the right ventricle to expose the catheter.

Thrombus was found in the right lower lung. Black arrows,

Thrombus.

Yellow arrow, Pulmonary artery. Green arrow, Aorta. Blue

arrow , Superior vena cava.

Figure 9 Cardiopulmonary anatomy of experimental rabbits Figure 10 Thrombus strips found in Tung
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Note. a, Pulmonary artery thrombosis. b, Endothelial cell necrosis and shedding, thrombosis. ¢, Arterial wall thickening, partial endothelial cell

shedding. d, Endothelial cells abscission and fibrinoid degeneration. e, Arterial wall thickening and protruding into the lumen. f, Left ventricular

wall thickening.

Figure 11 Pathological changes of experimental rabbit lung tissue after pulmonary embolism( HE staining)
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